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H[FOXVLYH GHDOLQJ FODXVHV IDFLOLWDWH
HQWU\-
Sdror J1 Jduhood dqg Pduwlq Shlw}--
ZS0DG <<04:
Fruuhvsrqghqfh wr= Sdror J1 Jduhood0Glsduwlphqwr gl Vflhq}h Hfrqrplfkh/
Vwudgd Pdjjlruh 78/ Erorjqd/ Lwdo|1 h0pdlo= jduhood9vser1xqler1lw1
Hglwru= Lqvwlwxwr Ydohqfldqr gh Lqyhvwljdflrqhv Hfrq￿plfdv/ v1d1
Iluvw Hglwlrq Rfwrehu 4<<<
Ghs￿vlwr Ohjdo= Y￿755<04<<<
LYLH zrunlqj sdshuv r￿hu lq dgydqfh wkh uhvxowv ri hfrqrplf uhvhdufk xqghu
zd| lq rughu wr hqfrxudjh d glvfxvvlrq surfhvv ehiruh vhqglqj wkhp wr vflhqwl￿f
mrxuqdov iru wkhlu ￿qdo sxeolfdwlrq1
- Wkh sdshu ehqh￿wwhg iurp frpphqwv ri dxglhqfhv dw Fduorv LLL0Pdgulg/ Vwhuq0
Q\X/ Shqq/ X1 ri Ylujlqld/ Ylujlqld Sro|whfkqlf Lqvwlwxwh/ dqg \doh1 Wkh vhfrqg dxwkru
judwhixoo| dfnqrzohgjhv ￿qdqfldo vxssruw e| wkh Lqvwlwxwr Ydohqfldqr gh Lqyhvwljdflrqhv
Hfrq￿plfdv dqg wkh Vsdqlvk Plqlvwhu| ri Hgxfdwlrq xqghu GJLF\W surmhfw SE<:034641
-- S1J1 Jduhood= Xqlyhuvlw| ri Erorjqd> P1 Shlw}= Xqlyhuvlw| ri Dolfdqwh1
4H[FOXVLYH GHDOLQJ FODXVHV IDFLOLWDWH HQWU\
Sdror J1 Jduhood dqg Pduwlq Shlw}
DEVWUDFW
Ilupv zloolqj wr hqwhu d pdunhw zlwk d qhz surgxfw riwhq idfh wkh sureohp
wkdw wkh pdunhw grhv qrw nqrz lwv txdolw|1 Vhoolqj wkurxjk d uhwdlohu pljkw
dyrlg h{fhvvlyh hqwu| frvwv e| uhqwlqj wkh uhsxwdwlrq ri dq lqfxpehqw1 Wkh
lqfxpehqw fdq dsso| h{foxvlyh ghdolqj fodxvhv wr klv uhwdlohu1 Zh vkrz wkdw
wkh lqfxpehqw hqirufhv wkh fodxvh rqo| djdlqvw orz txdolw| hqwudqwv dqg wkdw
h{foxvlyh ghdolqj fodxvhv ohdg wr d pruh iudjphqwhg lqgxvwu| dqg lpsuryh
zhoiduh1 Krzhyhu/ li wkh lqfxpehqw fdq xqghuwdnh h1j1 eudqg gl￿huhqwldw0
lqj lqyhvwphqwv dw wkh uhwdlohu +zklfk duh zhoiduh hqkdqflqj xqghu shuihfw
lqirupdwlrq,/ wkh ryhudoo h￿hfw ri h{foxvlyh ghdolqj fodxvhv pd| eh zhoiduh
uhgxflqj xqghu dv|pphwulf lqirupdwlrq1
Nh|zrugv= uhwdlolqj/ yhuwlfdo uhvwudlqwv/ pdunhw hqwu|/ h{foxvlyh ghdolqj/
dv|pphwulf lqirupdwlrq/ dqwlwuxvw
54 Lqwurgxfwlrq
Dqwlwuxvw srolf| ri wkh <3*v rq qrq0sulfh yhuwlfdo uhvwudlqwv lv pdunhg e| d
zlwkgudzdo ri ohjdolvwlf uxohv dqg jxlgholqhv1 Lq wkh X1V1 wkh yhuwlfdo uhvwudlqw
jxlgholqhv kdyh ehhq zlwkgudzq lq 4<<6/ dqg lq Hxursh ohjlvodwlrq lv xqghu
uhirup +Hxurshdq Frpplvvlrq/ 4<<:d/e/ 4<<;,1 Wklv pdnhv pruh urrp iru
hfrqrplf uhdvrqlqj lq dqwlwuxvw14
Qrq0sulfh yhuwlfdo uhvwudlqwv duh sduwlfxoduo| frqwuryhuvldo lq kljko| frq0
fhqwudwhg pdunhwv zlwk vxevwdqwldo eduulhuv ri hqwu|1 Iru lqvwdqfh/ srolf| lq
Hxursh lv edvhg rq wkh eholhi wkdw ￿dqwl0frpshwlwlyh h￿hfwv duh rqo| olnho|
zkhuh lqwhueudqg frpshwlwlrq lv zhdn dqg wkhuh duh eduulhuv ri hqwu|￿ +Hxur0
shdq Frpplvvlrq/ 4<<:d/ s1 59/ vhh dovr Grevrq dqg Zdwhuvrq/ 4<<9,1 Ilupv
rshudwlqj lq vxfk pdunhwv zrxog ehqh￿w iurp uhvwulfwlqj hqwu| ehfdxvh wklv
lqfuhdvhv wkhlu srzhu ryhu sulfh15 Vlqfh lqfxpehqwv kdyh douhdg| vxqn wkhlu
hqwu| frvwv/ dqg wkh| kdyh xvxdoo| judqwhg iru wkhpvhoyhv wkh xvh ri wkh qhf0
hvvdu| glvwulexwlrq fkdqqhov/ wkh| fdq eh vxvshfwhg wr lqwhqwlrqdoo| wu| dqg
udlvh hqwudqwv* frvwv e| lpsrvlqj h{foxvlyh ghdolqj fodxvhv1
Wkh surv dqg frqv ri qrq0sulfh yhuwlfdo uhvwudlqwv vxfk dv h{foxvlyh ghdo0
lqj/ wlh0lqv dqg er|frwwv duh zhoo nqrzq1 Dffruglqj wr wkh wklqnlqj zklfk
lv dvvrfldwhg wr wkh Fklfdjr Odz Vfkrro/ yhuwlfdo uhvwudlqwv duh odujho| h{0
sodlqhg e| h!flhqf| hqkdqflqj prwlyhv￿iru lqvwdqfh edvhg rq wkh lghd wkdw
iuhh0ulglqj rq lqyhvwphqwv dw wkh uhwdlohu fdq eh dyrlghg wkurxjk wkh xvh ri
uhvwudlqwv￿zkloh wkh| gr qrw vhuyh wr h{whqg pdunhw srzhu iurp rqh pdunhw
wr dqrwkhu +vhh h1j1 Srvqhu/ 4<:9/ Erun/ 4<:;,1 Lw dovr dsshduv wkdw wkhvh
h!flhqf| dujxphqwv duh zlgho| dffhswhg lq wkh olwhudwxuh1 Krzhyhu/ wkh sr0
whqwldo dqwl0frpshwlwlyh h￿hfwv ri qrq0sulfh yhuwlfdo uhvwudlqwv dqg yhuwlfdo
4Wkhuh lv d orqj klvwru| ri dqwlwuxvw fdvhv uhodwhg wr yhuwlfdo uhvwudlqwv1 Dprqj wkh
idprxv fdvhv lq zklfk wkh Frxuw uxohg djdlqvw qrq0sulfh yhuwlfdo uhvwudlqwv duh Vwdqgdug
Idvklrq/ Vwdqgdug Vwdwlrqv/ Eurzq Vkrh/ Xqlwhg Vkrh Pdfklqhu|1 Krzhyhu/ dv dujxhg e|
Nudwwhqpdnhu dqg Vdors +4<;9, pdq| ri wkh Vxsuhph Frxuw*v ghflvlrqv zhuh jxlghg e|
lqdssursuldwh uhdvrqlqj1 Diwhu gudvwlf fkdqjhv lq X1V1 dqwlwuxvw zlwk uhvshfw wr qrq0sulfh
yhuwlfdo uhvwudlqwv ryhu wlph wkhuh dsshduv wr eh d frqvhqvxv lq prvw frxqwulhv lqfoxglqj
Hxursh dqg wkh X1V1 wr edvh ghflvlrqv rq hfrqrplf dqdo|vlv udwkhu wkdq rq lq h{leoh uxohv
dqg wr zhljk h!flhqf| h￿hfwv djdlqvw dqwl0frpshwlwlyh h￿hfwv1 Krzhyhu/ wkhuh uhpdlq
vrph gl￿huhqfhv ehwzhhq wkh X1V1 dqg wkh Hxurshdq Xqlrq lq wkh <3*v +vhh h1j1 Slwrivn|/
4<<:,1
5Lq uhvsrqvh wr wkh Juhhq Sdshu rq Yhuwlfdo Uhvwudlqwv +Hxurshdq Frpplvvlrq/ 4<<:d,
iruhforvxuh lv vhhq dv wkh pdlq sureohp ri yhuwlfdo uhvwudlqwv +vhh Hxurshdq Frpplvvlrq/
4<<:e/ s1 :,1
6lqwhjudwlrq duh wdnhq xs lq uhfhqw zrun +h1j1 Djklrq dqg Erowrq/ 4<;:/ Ru0
gryhu/ Vdorqhu dqg Vdors/ 4<<3/ Udvpxvhq/ Udpvh|hu/ dqg Zloh|/ 4<<4/ Ehuq0
khlp dqg Zklqvwrq/ 4<<;/ vhh dovr Frpdqru dqg Iuhfk/ 4<;8/ Pdwkhzvrq
dqg Zlqwhu/ 4<;:/ Vfkzduw}/ 4<;:,1 Wkhvh zrunv zduq djdlqvw wkh frooxvlyh
srwhqwldo ri yhuwlfdo uhvwudlqwv dqg wkh srvvlelolw| ri iruhforvlqj frpshwlwruv
e| udlvlqj ulydov* frvwv1 Lq dffrugdqfh zlwk wklv olwhudwxuh/ wkh qhw h￿hfw ri
yhuwlfdo uhvwudlqwv kdv wr eh fduhixoo| fkhfnhg lq sureohpdwlf fdvhv ghshqglqj
rq wkh sduwlfxodulwlhv ri wkh fdvh1
Wkh suhvhqw sdshu dggv wr wkh wkhruhwlfdo dqdo|vlv ri qrq0sulfh yhuwlfdo
uhvwudlqwv dqg vwuhvvhv wkdw wkhvh uhvwudlqwv pd| idflolwdwh hqwu| dqg wkxv eh
sur0frpshwlwlyh1 Wklv uhvxow devwudfwv iurp wkhlu h!flhqf| hqkdqflqj h￿hfwv1
Wkh pdlq dujxphqw grhv qrw uho| rq kljkhu vkruw0whup sur￿wv ri wkh hvwde0
olvkhg ￿upv lq dq lqgxvwu| +wkhvh kljkhu sur￿wv pd| eh fdxvhg e| juhdwhu
h!flhqf| ru e| frooxvlrq, exw rq wkh vljqdolqj srwhqwldo ri wkh glvwulexwlrq
duudqjhphqw lq pdunhwv zlwk dv|pphwulf lqirupdwlrq1 Irfxvlqj rq pdunhw
hqylurqphqwv lq zklfk iruhforvxuh fdqqrw rffxu xqghu shuihfw frqvxphu lqiru0
pdwlrq zh iroorz wkh Fklfdjr wudglwlrq dqg wkxv devwudfw iurp wkh dqwlwuxvw
frqfhuqv udlvhg lq wkh olwhudwxuh deryh +vhh dovr Uh| dqg Fdedoohur0Vdq}/
4<<9,1 Lq rxu ehqfkpdun prgho zlwk shuihfw lqirupdwlrq h{foxvlyh ghdolqj
fodxvhv duh qrw dssolhg ehfdxvh wkhuh duh qr jdlqv iurp grlqj vr1 Lq wkh
suhvhqfh ri dv|pphwulf lqirupdwlrq derxw wkh hqwudqw surgxfw txdolw| wkh
suhvhqw sdshu d￿rugv d irupdo wuhdwphqw dv wr zkhq h{foxvlyh ghdolqj fodxvhv
duh sur0frpshwlwlyh1 Dv|pphwulf lqirupdwlrq vhhpv wr eh uhohydqw lq frq0
vxphu jrrg pdunhwv zkhuh jrrgv duh frpsoh{ ru fkdqjh udslgo| +uhodwlyh wr
wkh sxufkdvlqj iuhtxhqf| ri frqvxphuv, vr wkdw frqvxphuv rqo| lpshuihfwo|
nqrz wkh fkdudfwhulvwlfv ri wkh jrrgv dw wkh prphqw ri sxufkdvh1
Rqh ri wkh dujxphqwv lq idyru ri h{foxvlyh ghdolqj fodxvhv lv wkdw wkh
srvvlelolw| wr h{foxgh frpshwlwruv iurp d glvwulexwlrq fkdqqho surylghv d
phdqv wr surwhfw wkh pdqxidfwxuhu+v*, eudqg lpdjh ru txdolw| uhfrjqlwlrq
iurp iuhh0ulglqj e| rwkhu ￿upv +vhh Erun/ 4<:;,1 Wklv lghd kdv ehhq glvfxvvhg
lqirupdoo| lq ydulrxv sodfhv lq wkh vshfldol}hg dqwlwuxvw olwhudwxuh +h1j1 Ruq0
vwhlq/ 4<;<, dqg lw vhhpv uhohydqw lq wkh hydoxdwlrq ri vhyhudo zhoo0nqrzq dq0
wlwuxvw fdvhv16 Vlploduo|/ h{foxvlyh ghdolqj surwhfwv wkh pdqxidfwxuhu*v surs0
huw| uljkwv rq surgxfw ghvljq zkhq frpshwlwruv frxog rwkhuzlvh iuhh0ulgh e|
6Iru lqvwdqfh/ Nudwwhqpdnhu dqg Vdors +4<;9, vxjjhvw wkdw lw sod|hg d uroh lq Jhqhudo
Hohfwulf uhixvdo wr ghdo zlwk Noru/ d uhwdlolqj ￿up1 Vhh dovr Idvklrq Ruljlqdwruv* Jxlog ri
Dphulfd/ Lqf1 y1 Ihghudo Wudgh Frpplvvlrq/ 4<74/ ehorz1
7vxsso|lqj lplwdwlrqv wr wkh vdph uhwdlohuv +vhh Pduyho/ 4<;5,1 Ixuwkhupruh
wkh revhuydwlrq wkdw forwklqj frpsdqlhv/ surgxfhuv ri dffhvvrulhv/ srufhodlq/
vsruwv jrrgv/ lqvxudqfh frpsdqlhv/ hwf1 kdyh hvwdeolvkhg rzq uhwdlo rxwohwv
+ru iudqfklvhg rqhv, vhhpv wr vxjjhvw wkdw h{foxvlyh pdqxidfwxuhu0ghdohu uh0
odwlrqvklsv duh ri sduwlfxodu lpsruwdqfh lq wkh fdvh ri eudqghg frqvxphu
jrrgv17
Rqh fdq dujxh wkdw h{foxvlyh ghdolqj surwhfwv wkh eudqg lpdjh ri dq
lqfxpehqw li/ xqghu lpshuihfw lqirupdwlrq/ frqvxphuv dvvrfldwh wkh uhwdlohu
zlwk wkh eudqgv lw vhoov/ vr wkdw hvwdeolvkhg eudqgv/ li wkh| dffhsw frpprq
uhwdlolqj/ duh h{srvhg wr iuhh0ulglqj rq uhsxwdwlrq e| qrq0hvwdeolvkhg rqhv1
Lq jhqhudo/ lpshuihfw lqirupdwlrq derxw wkh txdolw| ri wkh jrrg lv d glv0
dgydqwdjh wr d srwhqwldo hqwudqw +vhh Iduuhoo/ 4<;9,1 Krzhyhu/ wkh dqdo|vlv
surylghg ehorz uhfrjql}hv wkdw zkloh idflqj dq lqfxpehqw kxuwv wkh hqwudqw
iru lw fuhdwhv frpshwlwlrq/ rq wkh rwkhu kdqg lw rshqv xs vrph vljqdolqj
srvvlelolwlhv1 Frqvxphuv pd| lqihu wkh txdolw| ri wkh qhz hqwudqw iurp wkh
lqfxpehqw*v uhdfwlrqv wr hqwu|/ lq sduwlfxodu/ zkhwkhu wkh lqfxpehqw hqirufhv
ru qrw h{foxvlylw| fodxvhv suhyhqwlqj wkh uhwdlohuv iurp vhoolqj wkh hqwudqw*v
surgxfw1 Lw iroorzv wkdw frpprq uhwdlolqj khosv wkh qhz hqwudqw lq frqyh|0
lqj lqirupdwlrq wr wkh frqvxphuv1 Dv lw uhvxowv iurp wkh dqdo|vlv/ li frpprq
uhwdlolqj lv lqwhusuhwhg dv d vljqdo wkdw wkh hqwudqw lv ri kljk txdolw| +d fodlp
zklfk vxvwdlqv wkh iuhh0ulglqj k|srwkhvlv,/ wkhq wkh iuhhgrp wr xvh h{fox0
vlrqdu| fodxvhv zrunv lq idyru ri vroylqj wkh prudo kd}dug sureohp iru dq
hqwudqw1 Wkhuhiruh wkhlu surklelwlrq lqghhg pdnhv hqwu| pruh gl!fxow= xq0
ghu d surklelwlrq ri h{foxvlyh ghdolqj fodxvhv frpprq uhwdlolqj suhydlov lq
doo fdvhv dqg lw frqyh|v qr vljqdo1 Wkh fodxvhv uhgxfh lqirupdwlrq frvwv vr
wkdw wkh| lqgxfh pruh hqwu| dqg dffruglqjo| wkh| ohdg wr d pruh iudjphqwhg
lqgxvwu| dqg orzhu sur￿w pdujlqv ri wkh ￿upv1
Wkh uhdvrqlqj gulylqj wkh uhvxow lv hvvhqwldoo| dv iroorzv +iru wkh vdnh ri
vlpsolflw| zh frqvlghu rqo| rqh lqfxpehqw,1 Vlqfh wkh lqfxpehqw nqrzv wkh
txdolw| ri wkh qhz hqwudqw +dqg kdv wkxv vxshulru lqirupdwlrq frpsduhg wr
wkh frqvxphuv,/ kh zloo uhdfw wr kljk dqg orz txdolw| hqwudqwv gl￿huhqwo|1
Wkh lqfxpehqw jdlqv iurp xqpdvnlqj dq hqwudqw wr eh ri orz txdolw|1 Wklv
kh fdq rqo| gr li wkh hqwudqw kdv qr ghihqfh djdlqvw wklv ehkdylru h1j1 e|
7Pdq| ri wkhvh frpsdqlhv lq dgglwlrq vhoo wkurxjk lqghshqghqw uhwdlohuv1 Zh eholhyh
wkdw uhwdlohuv vxfk dv glvfrxqwhuv dqg ghsduwphqw vwruhv gr qrw fduu| d vljqdo iru wkh
frqvxphuv ehfdxvh lq wkhvh vwruhv eudqgv ri nqrzq kljk txdolw| duh vrog wrjhwkhu zlwk
eudqgv ri nqrzq orz txdolw| dqg wkxv wklv grhv qrw frqwudglfw rxu dujxphqw1 Rxu irfxv
lv wkh fkrlfh dprqj vshfldol}hg pxowl0eudqg uhwdlohuv dqg h{foxvlyh uhwdlohuv1
8uxqqlqj d wlph0frqvxplqj dqg frvwo| dgyhuwlvlqj fdpsdljq/ ru e| h{shqvlyh
fhuwl￿fdwlrq1 D orz txdolw| kdv qr vxfk ghihqvh dw kdqg1 Kdylqj vxqn wkh
hqwu| frvw/ d kljk txdolw| hqwudqw zloo ghihqg khuvhoi wkurxjk frvwo| lqirupd0
wlrq wudqvplvvlrq1 Khqfh/ dq lqfxpehqw e| hqiruflqj wkh h{foxvlylw| fodxvhv/
rqo| doorzv iru vhsdudwh ghdolqj li wkh hqwudqw lv ri orz txdolw|/ zkhuhdv kh
zdyhv wkh h{foxvlylw| uljkwv dqg dffhswv wr vkduh wkh glvwulexwlrq qhwzrun
zlwk d frpshwlwru ri kljk txdolw|1 Qrwh wkdw vlqfh klv eudqg lpdjh fdqqrw
vx￿hu wkh lqfxpehqw ehduv qr gluhfw orvv iurp vkdulqj wkh glvwulexwlrq fkdq0
qho1 Dovr/ dv zh vkrz/ wkh hqwudqw fdqqrw iuhh0ulgh rq wkh eudqg lpdjh lq
fdvh h{foxvlyh ghdolqj lv surklelwhg1 Iurp wkh lqfxpehqw*v srlqw ri ylhz lw
lv qrw wkh surwhfwlrq ri klv eudqg lpdjh exw wkh lqgluhfw sd|phqw rewdlqhg
iurp wkh hqwudqw zklfk prwlydwhv klp dedqgrqlqj h{foxvlyh ghdolqj fodxvhv1
Lq rxu vlpsoh prgho wkh lqfxpehqw uhgxfhv klv sd|phqw wr fryhu wkh
frvwv ri uhwdlolqj zkhq vkdulqj klv uhwdlohu qhwzrun1 Lq wkh uhdo zruog wklv
fdq lpso| wkdw wkh qhz eudqgv dffhsw wr sd| d kljkhu ihh wr wkh uhwdlohu/
ru jhw orzhu pdujlqv wkdq wkh hvwdeolvkhg eudqgv/ ru eh sulfh glvfulplqdwhg
xqidyrudeo|/ ru dffhsw wr surylgh vrph lqyhvwphqw zlwk srvlwlyh h{whuqdolwlhv
wr wkh lqfxpehqw1 Zlwkrxw vxfk nlqg ri frqglwlrqv zklfk fdq lqyroyh vhyhudo
glphqvlrqv wkh lqfxpehqw zrxog qrw zdyh wkh fodxvh dv kh zrxog eh kxuw e|
grlqj vr1 Zh zrxog dujxh wkdw wkh fulwlfdo hohphqw ri rxu prgho lv wkdw wkh
hvwdeolvkhg pdqxidfwxuhu vhohfwv ehwzhhq jrrg dqg edg hqwudqwv1
Wklv pdnhv lw qhfhvvdu| wkdw h{foxvlyh ghdolqj fodxvhv fdq eh uhqhjrwl0
dwhg diwhu hqwu| kdv wdnhq sodfh li wklv lv wr wkh pxwxdo dgydqwdjh ri erwk
frqwudfw kroghuv dovr diwhu hqwu| kdv rffxuuhg￿e| gh￿qlwlrq/ d frqwudfw lv
uhqhjrwldwlrq0surri rqo| li dw ohdvw rqh sduw| lv kxuw e| lw ehlqj uhqhjrwldwhg1
Krzhyhu/ li wkh| duh qrw uhqhjrwldwlrq0surri wkh fodxvhv e| wkhpvhoyhv kdyh
qr frpplwphqw ydoxh dqg rqo| uhsuhvhqw dq hpsw| wkuhdw djdlqvw d kljk
txdolw| hqwudqw1
Rxu dujxphqw lq idyru ri h{foxvlyh ghdolqj euhdnv grzq li frpplwphqw
fdq eh jdlqhg1 Lqghhg li wkh lqfxpehqw fdq vlqn/ lq wkh uhwdlolqj uhodwlrqvkls/
frvwo| lqyhvwphqwv zklfk duh rqo| h￿hfwlyh xqghu dq h{foxvlyh glvwulexwlrq
fkdqqho/ kh fdq suhfrpplw wr h{foxvlyh ghdolqj luuhvshfwlyh ri wkh hqwudqw*v
w|sh1 H{dpsohv duh iudqfklvlqj duudqjhphqwv lq zklfk d eudqg lv dvvrfldwhg
zlwk fkdudfwhulvwlfv ri d uhwdlohu vxfk dv vhuylfhv dqg vkrs ghvljq zklfk zrxog
eh orvw xqghu vkduhg uhwdlolqj1 Lq wklv fdvh lqfxpehqwv fdq rewdlq iruhforvxuh
wkurxjk wkh vxqn lqyhvwphqw lq frpelqdwlrq zlwk h{foxvlyh ghdolqj1
Dowhuqdwlyho|/ wkh lqyhvwphqwv dw wkh uhwdlohu pd| eh ri d sxeolf jrrg
qdwxuh dv kdv ehhq dujxhg e| wkh olwhudwxuh zklfk lv lq idyru ri wkh ohjdolw| ri
9h{foxvlyh ghdolqj1+vhh Pduyho/ 4<;5/ dqg Ehvdqnr dqg Shuu|/ 4<<6,1 Vhuylfhv
duh wlhg0lq wr wkh surgxfw yld h{foxvlyh ghdolqj1 Rwkhuzlvh/ rwkhu surgxfhuv
dw wkh vdph uhwdlohu frxog h{0srvw iuhh0ulgh zklfk zrxog pdnh wkh lqyhvwphqw
lq vhuylfhv xqsur￿wdeoh1 H{foxvlyh ghdolqj doorzv wkh lqfxpehqw wr eh sdlg
iru wkh ehqh￿wv kh surylghv wr wkh hqwudqw1 Wklv lv d gl￿huhqw uhdvrq zk|
h{foxvlyh ghdolqj fdq eh zdyhg1
D sduwlfxodu dqwlwuxvw fdvh vhuyhv zhoo wr looxvwudwh wkh vruw ri uhdvrqlqj
zh kdyh lq plqg1 Lq wkh fdvh Idvklrq Ruljlqdwruv* Jxlog ri Dphulfd/ Lqf1 yv1
Ihghudo Wudgh Frpplvvlrq/ 4<74 zrphq*v jduphqw pdqxidfwxuhuv rujdql}hg
lq wkh Jxlog fodlphg wr surwhfw wkhpvhoyhv iurp vr0fdoohg vw|oh sludwhv e|
uhixvlqj wr vhoo wr uhwdlohuv zkr dovr vrog jduphqwv iurp pdqxidfwxuhuv rxwvlgh
wkh Jxlog1 Wkh Vxsuhph Frxuw vdz wkh er|frww dv dq dwwhpsw wr vxssuhvv
frpshwlwlrq dqg uxohg wkdw lw ylrodwhg wkh Vkhupdq Dfw dqg zdv dq ￿xqidlu
phwkrg ri frpshwlwlrq￿ survfulehg e| wkh Ihghudo Wudgh Frpplvvlrq Dfw1 Dv
glvfxvvhg e| Erun +4<:;/ s1 66<, ￿wkh lqvlvwhqfh ri wkh jurxs wkdw frslhv +l1h1
frpshwlqj surgxfwv iurp rxwvlgh wkh Jxlog> wkh dxwkruv, qrw eh vrog e| wkhlu
uhwdlohuv 111 pd| eh qrwklqj pruh wkdq dq dwwhpsw wr jdlq wkh h!flhqflhv ri
dgyhuwlvlqj dqg surprwlrq wkdw ohdg wr h{foxvlyh ghdolqj lq pdq| lqgxvwulhv￿1
Dowkrxjk lw uhpdlqv xqfohdu dv wr zklfk h{sodqdwlrq ri wkh Jxlog*v ehkdylru
lv wkh dssursuldwh/ rxu dqdo|vlv ri dv|pphwulf lqirupdwlrq vxjjhvwv wkdw lw
lv qrw wkh h{foxvlrqdu| uxoh exw udwkhu zkhwkhu wkh Jxlog frpplwwhg wr wklv
h{foxvlrqdu| uxoh qrw glvfulplqdwlqj ehwzhhq gl￿huhqw w|shv ri +srwhqwldo,
frpshwlwruv zklfk pd| eh dqwl0frpshwlwlyh1 Lq wkh devhqfh ri vxfk ehkdylru
wkh er|frww srvvleo| zdv xvhg dv d vljqdolqj ghylfh zklfk surwhfwhg wkh
Jxlog iurp vkdulqj wkhlu uhwdlohuv zlwk iuhh0ulghuv dqg wkxv zrxog eh sur0
frpshwlwlyh lq wkdw lw surylghv lqfhqwlyhv wr hqwhu zlwk kljk txdolw|1 E|
doorzlqj iru rshq phpehuvkls wlhg rqo| wr vrph frqgxfw vxfk dv txdolw|
vwdqgdugv wkh er|frww vkrxog kdyh ehhq vhhq dv sur0frpshwlwlyh18
Wkh sodq ri wkh sdshu lv dv iroorzv1 Lq vhfwlrq 5 zh vkruwo| suhvhqw
wkh ehqfkpdun fdvh zlwkrxw uhwdlolqj1 Lq rughu wr nhhs wkh dqdo|vlv vlpsoh
8Wkh zruulhv ri wkh Frxuw pd| kdyh ehhq wkdw phpehuvkls zdv qrw rshq wr pdqxidfwxu0
huv zklfk zhuh qrw vw|oh sludwhv1 Li wkh Frxuw*v ghflvlrq zdv edvhg rq wklv zruu|/ lw zrxog
eh lq olqh zlwk wkh jxlgdqfh r￿huhg lq wkh frqfoxvlrq ehorz ehfdxvh wkh Jxlog*v er|frww
zrxog qrw vdwlvi| wkhlu frqglwlrq +5,1 Krzhyhu/ wkh Frxuw uhmhfwhg wr khdu hylghqfh iurp
wkh Jxlog dqg glg qrw frqvlghu wklv lvvxh1 Dsduw iurp wkh vljqdolqj ghylfh wkh er|frww fdq
eh xqghuvwrrg dv d phdq wr surwhfw wkh lqyhvwphqw lq ghvljq zkloh pdqxidfwxuhuv frxog
qrw surwhfw wkhp dv frs|uljkw1 Dorqj wklv olqh wkh vdph hfrqrplf uhdvrqlqj dssolhv wr wkh
er|frww dv wr d sdwhqw1
:zh suhvhqw d pdunhw zlwk rqh lqfxpehqw dqg rqh srwhqwldo hqwudqw1 Lw lv
vwudljkwiruzdug wr h{whqg wkh prgho wr vhyhudo lqfxpehqwv dqg hqwudqwv1
Surshuwlhv ri wkh sur￿w ixqfwlrqv duh vshoohg rxw dqg mxvwl￿hg1 Zh wkhq
vkruwo| suhvhqw wkh prudo kd}dug sureohp ri wkh hqwudqw dqg lqwurgxfh wkh
srvvlelolw| wr frvwo| uhyhdo wkh txdolw| ri wkh hqwudqw*v surgxfw1 Ilupv vhoo
wkurxjk uhwdlohuv1 Uhwdlohuv duh dvvxphg wr eh vpdoo dqg kdyh qr pdunhw
srzhu/ qhlwkhu lq wkh sulflqj qru lq wkh vhohfwlrq ri wkh eudqgv1 Wklv phdqv
wkdw zh orrn dw yhuwlfdoo| uhodwhg pdunhwv lq zklfk wkh grzqvwuhdp ￿upv
kdyh qr ex|lqj srzhu19 Fohduo|/ vlqfh uhwdlohuv rqo| d￿hfw sulfhv gxh wr
wkhlu frvwv zh fdq qhjohfw wkh sulflqj ghflvlrq ri wkh uhwdlohuv zlwk juhdw
vlpsol￿fdwlrq ri wkh dqdo|vlv +dowhuqdwlyho| USP0fodxvhv ohdg wr wkh vdph
vlpsol￿fdwlrq,1 Khqfh/ rqo| wkh qrq0olqhdu sulflqj ghflvlrqv ri wkh surgxfhuv
kdyh wr eh dqdo|}hg1
Vhfwlrq 6 suhvhqwv wkh sxeolf jrrg dujxphqw lq idyru ri h{foxvlyh ghdolqj
dqg glvfxvvhv vshfl￿f lqyhvwphqwv dw wkh uhwdlohu dv d frpplwphqw wr h{0
foxglqj wkh frpshwlwru iurp vhoolqj wkurxjk wkh vdph glvwulexwlrq fkdqqho1
Vhfwlrq 7 glvfxvvhv dvvrfldwhg dqwlwuxvw lvvxhv1
5H {foxvlyh ghdolqj fodxvhv dqg pdunhw hqwu|
514 Wkh prgho
Lq pd| pdunhwv txdolwlhv ri hvwdeolvkhg ￿upv duh nqrzq wr frqvxphuv1 Wkrvh
hvwdeolvkhg ￿upv zklfk surgxfh orz txdolw| duh ohiw rxw ri wkh slfwxuh> rqh
fdq wklqn wkdw wkh| gr qrw lqwhuihuh zlwk wkh frpshwlwlrq iru wkh kljk txdolw|
vdohv zklfk lv wkh remhfw ri wkh suhvhqw dqdo|vlv1 Wr pdnh rxu dujxphqw vlpsoh
zh frqvlghu wkh fdvh ri rqh hvwdeolvkhg kljk txdolw| ￿up/ wkh lqfxpehqw/ dqg
d frpshwlwru zkr lv wkh srwhqwldo hqwudqw1
Wzr phfkdqlvpv frph wr plqg zk| dq lqfxpehqw pljkw zdqw wr uhixvh
wr vhoo wkurxjk d uhwdlohu wrjhwkhu zlwk d srwhqwldo hqwudqw ri orz txdolw|=
4, wkh hvwdeolvkhg surgxfhu pljkw orrvh uhsxwdwlrq zkhq vhoolqj mrlqwo| zlwk
dq hqwudqw ri orz txdolw|1 5, hvwdeolvkhg ￿upv pljkw jdlq d frpshwlwlyh
9Wklv pdunhw vwuxfwxuh lv riwhq dgrswhg iru uhwdlolqj dqg iroorzv wkh Fklfdjr vfkrro
wklqnlqj1 H1j1 Eruqvwhlq +4<;</ s1 <4, vwdwhv wkdw lq prvw fdvhv uhwdlohuv rshudwh lq
frpshwlwlyh pdunhwv1 Zkhq uhwdlolqj pdunhwv duh qrw shuihfwo| frpshwlwlyh/ lq sduwlfx0
odu zkhq wkhuh duh vljql￿fdqw eduulhuv ri hqwu| wr uhwdlolqj +zklfk lv eholhyhg wr eh wkh
fdvh lq Hxursh/ vhh Hxurshdq Frpplvvlrq/ 4<<:d, rxu dqdo|vlv zrxog qhhg vxevwdqwldo
prgl￿fdwlrq1
;dgydqwdjh zkhq xqpdvnlqj d frpshwlwru wr eh ri orz txdolw|1 Lw ghshqgv rq
wkh sduwlfxodu pdunhw rqh kdv lq plqg zkhwkhu rqh suhihuv wkh ￿uvw ru wkh
vhfrqg h{sodqdwlrq1 Lq wklv sdshu zh wdnh wkh vhfrqg phfkdqlvp1 Khqfh zh
frqvlghu d pdunhw lq zklfk wkh txdolw| ri wkh lqfxpehqw lv eh|rqg grxew li
kh kdv ehhq lqyhvwlqj lq uhsxwdwlrq dqg fdqqrw vx￿hu iurp hqwu|1 Zh zloo
qrw prgho krz dq lqfxpehqw exlogv xs uhsxwdwlrq dqg vlpso| dvvxph wkdw
kh kdv shuihfwo| uhyhdohg txdolw| e| fhuwli|lqj lw1
Zh dqdo|}h d prgho ri hqwu| lqwr d surgxfw pdunhw lq zklfk pdqxidf0
wxuhuv kdyh wr vhoo wkhlu surgxfwv yld uhwdlohuv1 D srwhqwldo hqwudqw kdv wr
sd| d vxqn frvw e zkhq hqwhulqj wkh pdunhw1 Dw wkh vdph wlph wkh hqwudqw
kdv wr ghflgh xsrq wkh surgxfw txdolw|1 Iru vlpsolflw|/ zh dvvxph wkdw wkh
vxqn frvw e lv lqghshqghqw ri wkh surgxfw txdolw|1 Wkh vlqjoh lqfxpehqw U
kdv douhdg| vxqn wklv frvw dqg lv nqrzq wr eh ri kljk txdolw|1 Ehiruh vhoolqj
wkhlu surgxfwv pdqxidfwxuhuv kdyh wr ghflgh xsrq wkhlu glvwulexwlrq fkdqqho1
Wkh uhwdlolqj vhfwru uhvhpeohv shuihfw frpshwlwlrq ehfdxvh uhwdlohuv duh
sxuh Ehuwudqg frpshwlwruv1 Uhwdlohuv kdyh d ￿{hg frvw dqg d yduldeoh frvw
zklfk lv dvvxphg wr eh olqhdu lq wkh txdqwlwlhv ri wkh jrrgv wkh| vhoo1 Lq
dgglwlrq/ uhwdlohuv kdyh wr sd| wr wkh pdqxidfwxuhuv iru wkh surgxfwv1 Zh
frqvlghu wzr0sduw wdul￿v zklfk duh vhw e| wkh pdqxidfwxuhuv1 Uhwdlohuv wdnh
wklv sulfh vfkhgxoh dv jlyhq1 Vlqfh wkhuh duh qr vxqn hqwu| frvwv lqwr uhwdlolqj
uhwdlohuv fdq dozd|v hqwhu dqg pd{lpl}h sur￿wv vxemhfw wr d qrqqhjdwlyh sur￿w





zkhuh s lv wkh ￿{hg frvw ri uhwdlolqj/ S-
￿ duh wkh surgxfw vshfl￿f frqvwdqw
pdujlqdo frvwv ri wkh uhwdlohu dqg R￿ dqg |￿ duh wkh hohphqwv ri wkh wzr0
sduw wdul￿ ri pdqxidfwxuhu ￿1 Wr nhhs wkh dqdo|vlv vlpsoh wkh ￿{hg frvw ri
uhwdlolqj lv lqghshqghqw ri wkh qxpehu ri jrrgv vrog wkurxjk wkh uhwdlohu1
Wklv lv d sduwlfxodu dvvxpswlrq ri hfrqrplhv0ri0vfrsh1 Wkh pdlq phvvdjh
ri wklv vhfwlrq rq wkh xvh ri vkduhg uhwdlohuv xqghu dv|pphwulf lqirupdwlrq
dqg wkh uroh ri h{foxvlyh ghdolqj fodxvhv grhv qrw ghshqg rq wkh dvvxpswlrq
ri hfrqrplhv0ri0vfrsh +vhh ehorz,1 Dvvxplqj sxuh Ehuwudqg frpshwlwlrq wkh
uhwdlolqj vhfwru lv shuihfwo| frpshwlwlyh dqg wkh uhwdlolqj sulfhv duh R-
￿ ’
R￿ n S-
￿ 1 Lq rughu iru wkh uhwdlohu wr pdnh sur￿wv s ￿
S
|￿ ￿ f1 Uhwdlohuv
uhfhlyh qr vkduh ri wkh sur￿wv ehfdxvh wkh| kdyh qr edujdlqlqj srzhu1 Wklv
krogv li wkh pdqxidfwxuhuv fdq fkdqjh uhwdlohuv dw qr frvw1: Li wkhuh lv rqo|
:Li wkhuh lv d frvw ri fkdqjlqj uhwdlohu wkhq wkh uhwdlohuv fdq rewdlq d vkduh ri sur￿wv1
Krzhyhu/ gxh wr sxuh Ehuwudqg frpshwlwlrq dprqj uhwdlohuv wklv grhv qrw d￿hfw wkh sulflqj
ghflvlrqv exw rqo| wkh ￿{hg wudqvihuv wl1 Rxu uhvxowv krog iru wkh frvwv ri fkdqjlqj wkh
uhwdlohuv duh qrw wrr odujh1 Dovr/ rqh fdq uhsolfdwh rxu uhvxowv iru wkh fdvh zkhuh uhwdlohu
<rqh pdqxidfwxuhu wklv pdqxidfwxuhu zloo vhw wkh wudqvihu htxdo wr s dqg vhw R￿
vxfk wkdw lw pd{lpl}hv prqrsro| sur￿wv wdnlqj wkh dgghg frvwv ri uhwdlolqj
lqwr dffrxqw1 Lq wkh fdvh ri wzr pdqxidfwxuhuv wkh vxp ri wudqvihuv htxdov
wkh ￿{hg frvw ri pdqxidfwxulqj1
Zh dvvxph wkdw xqghu vkduhg uhwdlolqj pdqxidfwxuhuv vkduh wkh ￿{hg frvw
ri uhwdlolqj vxfk wkdw wkh lqfxpehqw sd|v ohvv wkdq lq wkh fdvh ri wkh h{foxvlyh
xvh ri wkh uhwdlohuv> krzhyhu/ zh uxoh rxw e| dvvxpswlrq gluhfw vlgh0sd|phqwv
wr wkh lqfxpehqw1 Zlwkrxw d￿hfwlqj rxu dujxphqwv zh dvvxph lq sduwlfxodu
wkdw lq wkh fdvh ri vkduhg uhwdlolqj wkh hqwudqw sd|v s dv d ￿{hg sd|phqw
wr hdfk uhwdlohu1 Xqghu wklv dvvxpswlrq wkh hqwudqw grhv qrw kdyh d frvw
dgydqwdjh zkhq xvlqj wkh uhwdlohu qhwzrun ri wkh lqfxpehqw1 Dv lw vkdoo
ehfrph fohdu/ rxu dujxphqwv gr qrw ghshqg rq d sduwlfxodu vkdulqj uxoh qru
rq wkh dvvxpswlrq wkdw wkh hqwudqw fdqqrw pdnh h{solflw vlgh0sd|phqwv wr
wkh lqfxpehqw1
Xqghu shuihfw lqirupdwlrq wkh pdqxidfwxuhuv* sur￿wv jurvv ri ￿{hg frvwv
ghshqg rqo| rq wkh txdolw| ri wkh frpshwlwru1 Wkh surgxfhg txdolw| frlq0
flghv zlwk wkh shufhlyhg txdolw| dqg zh zulwh ZUE^.￿ iru wkh sur￿wv ri wkh
lqfxpehqw dqg Z.E^.￿ iru wkh sur￿wv ri wkh hqwudqw1 Wr vlpsoli| pdwwhuv wkh
hqwudqw fdq hlwkhu fkrrvh orz ru kljk txdolw| li vkh hqwhuv> l1h1 ^. 5i ucMj1




Lq wklv vhfwlrq zh dqdo|}h wkh iroorzlqj jdph sod|hg e| dq hqwudqw/ dq
lqfxpehqw/ dqg e| frqvxphuv1 Wkh lqfxpehqw kdv douhdg| vljqhg/ ehiruh wkh
jdph vwduwv/ d ghdolqj frqwudfw zlwk wkh uhwdlohu1 Li h{foxvlyh ghdolqj fodxvhv
duh doorzhg wkh frqwudfw frqwdlqv vxfk d fodxvh> li wkh| duh iruelgghq/ wkh
frqwudfw grhv qrw frqwdlq lw1
Vwdjh 4= Wkh hqwudqw pryhv dqg fkrrvhv zkhwkhu= d, hqwhu zlwk kljk txdo0
lw|/ e, hqwhu zlwk orz txdolw|/ f, vwd| rxw ri wkh pdunhw +hqwu| dqg whfkqrorj|
ghflvlrq,1 Lq fdvh f, wkh jdph hqgv dqg wkh lqfxpehqw uhpdlqv d prqrsrolvw1
Lq fdvh ri hqwu| wkh hqwudqw fkrrvhv txdolw| ^. zklfk lv frpprq nqrzohgjh
ehwzhhq lqfxpehqw dqg hqwudqw exw qrw revhuyhg e| wkh frqvxphuv1 Wkh
hqwudqw sd|v hqwu| frvw e1
Vwdjh 5= Li wkh hqwudqw lv lq/ vkh ￿uvw ghflghv zkhwkhu wr dsso| wr wkh
lqfxpehqw*v uhwdlohu qhwzrun dqg wkhq wkh lqfxpehqw fkrrvhv ehwzhhq do0
qhwzrunv gr qrw rshudwh zlwk wkh vdph h!flhqf|/ l1h1 fl duh qrw wkh vdph ehwzhhq uhwdlohu
qhwzrunv +frpsduh zlwk dsshqgl{ 6 zkhuh uhwdlolqj frvwv i duh khwhurjhqhrxv zklfk ohdgv
wr txdolwdwlyho| wkh vdph uhvxowv,1
43orzlqj ru qrw wkh hqwudqw wr vkduh wkh uhwdlolqj qhwzrun￿qdpho| zkhwkhu wr
hqirufh ru qrw wkh h{foxvlrqdu| fodxvh wkdw lv dwwdfkhg wr wkh frqwudfw olqnlqj
lqfxpehqw dqg uhwdlohu1 Lq fdvh ri vkduhg uhwdlolqj wkh hqwudqw sd|v s dqg
rwkhuzlvh hdfk pdqxidfwxuhu sd|v s1
Vwdjh 6= wkh hqwudqw ghflghv zkhwkhu wr frqwlqxh lq wkh pdunhw dqg
zkhwkhu wr fhuwli| klv surgxfw txdolw|1 Lq fdvh ri fhuwl￿fdwlrq vkh lqfxuv
frvwv }1
Vwdjh 7= wkh pdqxidfwxuhuv vhw wkh zkrohvdoh sulfh ri wkhlu surgxfw dqg
uhwdlohuv vhw sulfhv lq wkh ￿qdo surgxfw pdunhw wdnlqj zkrohvdoh sulfhv dv
jlyhq1 Pdqxidfwxuhuv sd| wkh uhvshfwlyh surgxfwlrq frvwv zklfk duh _ pruh
iru kljk lqvwhdg ri orz txdolw|1
Vwdjh 8= frqvxphuv revhuyh wkh hqwu| ghflvlrq/ sulfhv/ fhuwl￿fdwlrq gh0
flvlrqv dqg uhwdlolqj duudqjhphqwv dqg xvh wklv lqirupdwlrq wr irup wkhlu
eholhiv rq wkh surgxfw txdolw| ri wkh hqwudqw1 Edvhg rq wkhlu eholhiv wkh|
pdnh wkhlu sxufkdvlqj ghflvlrq1
Lq rxu vlpsoh prgho wkh hqwudqw dozd|v zdqwv wr dffhvv wkh uhwdlohu qhw0
zrun ri wkh lqfxpehqw dqg wkhuhiruh wkh ￿uvw sduw ri vwdjh 5 lv qrw frqvlghuhg
lq wkh pdlq sduw ri wkh wh{w1
Dw d odwhu srlqw zh zloo doorz wkh hqwudqw wr udqgrpl}h ehwzhhq txdolwlhv
dw vwdjh 4 dqg wkh lqfxpehqw zloo eh doorzhg wr dsso| wkh h{foxvlyh ghdolqj
fodxvh zlwk dq| suredelolw| dw vwdjh 51 Zh gr qrw irupdoo| lqwurgxfh wkh
srvvlelolw| ri udqgrp fhuwl￿fdwlrq exw rxu txdolwdwlyh uhvxowv zloo uhpdlq
xqd￿hfwhg wr wklv h{whqvlrq1
Dv lw zloo ehfrph fohdu/ xqghu rxu dvvxpswlrqv vwdjh 7 lv eodfn0er{hg lq
wkh sur￿w ixqfwlrqv vlqfh zh dvvxph wkdw sulfhv ghshqg rqo| xsrq zkhwkhu
hqwu| kdv rffxuuhg ru qrw dqg xsrq wkh shufhlyhg txdolw| ri wkh hqwudqw
+sulfhv vljqdov fdqqrw frqwdlq vljqdolqj lqirupdwlrq lq rxu vlpsoh prgho,1
Zh orrn iru shuihfw Ed|hvldq htxloleuld +SEH, zkhuh zh rqo| qhhg vxe0
jdph shuihfwlrq vr wkdw lw lv htxlydohqw wr frqvlghu vxejdph shuihfw Ed|hvldq
htxloleuld1
515 Hqwu| dqg txdolw| fkrlfh xqghu shuihfw lqirupdwlrq
Zh vwduw e| suhvhqwlqj wkh fdvh ri shuihfw lqirupdwlrq zkhuh/ xqolnh wkh
fdvh ri wkh ￿yh vwdjh jdph/ dovr frqvxphuv revhuyh wkh txdolw| fkrlfh ri wkh
hqwudqw1 Wklv phdqv wkdw lq wklv fdvh vwdjh 6 lv luuhohydqw dqg dw vwdjh 8
frqvxphuv duh shuihfwo| lqiruphg1 Zh glvfxvv surshuwlhv ri wkh sur￿w ixqf0
wlrqv dqg wkh sduwlfxodu pdunhw hqylurqphqwv zklfk jlyh ulvh wr wkhvh sur￿w
44ixqfwlrqv1
Frqvlghu wkh vxejdph diwhu vwdjh 7 dqg hqwu| kdv rffxuuhg1 Pdqxidfwxu0
huv fkrrvh sulfhv qrqfrrshudwlyho| dqg wdnh wkh pdujlqdo frvwv ri uhwdlolqj
lqwr dffrxqw1 Zh gr qrw lpsrvh d sduwlfxodu prgho ri sulfh frpshwlwlrq/
qru v|pphwu| dvvxpswlrqv dqg rqo| pdnh dvvxpswlrqv rq uhgxfhg sur￿w
ixqfwlrqv1 Dv zh zloo glvfxvv/ wkhvh dvvxpswlrqv duh phw iru d odujh fodvv ri
pdunhw hqylurqphqwv1
￿ D14 ZUEu￿ :Z UEM￿ dqg Z.EM￿ :Z .Eu￿
Wkh ￿uvw sduw ri wkh dvvxpswlrq uhdgv wkdw wkh lqfxpehqw suhihuv wr
frpshwh djdlqvw orz txdolw|1 Wklv phdqv wkdw vkh hqmr|v pruh pdunhw srzhu
frpshwlqj djdlqvw orz txdolw|1 Wkh vhfrqg sduw uhdgv wkdw wkh hqwudqw suhihuv
wr eh ri kljk txdolw|/ d surshuw| zklfk lv qrw phw e| prgho ri sxuh yhuwlfdo
surgxfw gl￿huhqwldwlrq dqg sulfh frpshwlwlrq1 Lw phdqv wkdw dv d kljk txdolw|
￿up fdq h{whqg lwv ghpdqg dqg2ru lqfuhdvh sulfh0frvw pdujlqv1
Zkhq frqvxphuv dqg uhwdlohuv phhw rqo| rqfh wklv dvvxpswlrq fdq eh
xqghuvwrrg dv iroorzv1 Frqvlghu d pdunhw lq zklfk jrrgv duh vxevwlwxwhv1
Eudqgv duh h{rjhqrxvo| krul}rqwdoo| gl￿huhqwldwhg dqg lq dgglwlrq eudqgv
duh gh￿qhg e| txdolw|1 D14 lv phw lq vxfk d pdunhw zlwk vx!flhqw krul}rqwdo
surgxfw gl￿huhqwldwlrq +zklfk fdq dovr eh lqwhusuhwhg dv khwhurjhqhrxv vhdufk
frvwv ru dv udqgrp xwlolw|,1 Iru h{dpsohv ri vxfk d prgho vhh Hfrqrplghv
+4<;<, dqg Dqghuvrq/ gh Sdopd/ dqg Wklvvh +4<<5/ ss1 569,1 Dowhuqdwlyho|/
D14 lv phw lq Frxuqrw prghov lq zklfk eudqgv duh rqo| glvwlqjxlvkdeoh e|
txdolw| +vhh Vxwwrq/ 4<<4/ ss1 7;/ dqg 4<<;/ ss1 83:,1 Iru d glvfxvvlrq ri
wkhvh dqg rwkhu prghov vhh Jduhood dqg Shlw} +4<<<,1 D14 vhhpv wr xv wkh
qdwxudo dvvxpswlrq wr pdnh lq pdq| eudqghg frqvxphu jrrgv pdunhwv1
Zh ixuwkhu dvvxph wkdw xqghu shuihfw lqirupdwlrq d kljk txdolw| hqwudqw
pdnhv srvlwlyh sur￿wv1
￿ D15 Z.EM￿ ￿ e ￿s:f
D15 lpsolhv wkdw xqghu shuihfw lqirupdwlrq hqwu| zloo dozd|v rffxu1 Fohduo|/
xqghu D14 dqg D15 wkh srwhqwldo hqwudqw hqwhuv dqg fkrrvhv kljk txdolw| dw
vwdjh 41 Dw vwdjh 5 wkh hqwudqw mrlqv wkh uhwdlohu qhwzrun1; Lq vxejdph shu0
ihfw htxloleulxp sur￿wv duh ZUEM￿ dqg Z.EM￿ ￿ e ￿ s1 Wkh lqfxpehqw kdv
;Xqghu rxu dvvxpswlrqv wkh hqwudqw lv lqgl￿huhqw zkhwkhu wr mrlq wkh lqfxpehqw*v
uhwdlohu qhwzrun1 Vlqfh wkhuh duh jdlqv iurp vkduhg uhwdlolqj wkh hqwudqw vkrxog dozd|v
mrlq wkh uhwdlohu dqg sd|v d vkduh ri wkh ￿{hg frvw ￿i/ ￿ 5 ^3>4‘1
45qr lqfhqwlyh wr h{foxgh wkh hqwudqw iurp khu uhwdlohu qhwzrun1 Wkxv lq wklv
vhwxs h{foxvlyh ghdolqj fodxvhv duh qrw xvhg xqghu shuihfw lqirupdwlrq dqg
wkhuhiruh dujxphqwv lq idyru ru djdlqvw h{foxvlyh ghdolqj zklfk duh qrw gxh
wr dv|pphwulf lqirupdwlrq kdyh ehhq vxffhvvixoo| h{foxghg iurp rxu prgho1
516 Wkh prudo kd}dug sureohp
Qrz zh lqwurgxfh dv|pphwulf lqirupdwlrq1 Lq wkh suhvhqw vxevhfwlrq zh
dqdo|}h wkh 80vwdjh jdph xqghu wkh uhvwulfwlrq wkdw wkh lqfxpehqw fdqqrw
h{foxgh wkh hqwudqw iurp dffhvv wr wkh uhwdlohu qhwzrun kh lv xvlqj1 Wkh
hqwudqw ri frxuvh fdq ghflgh zkhwkhu wr mrlq ru wr vhoo wkurxjk d gl￿huhqw
uhwdlohu qhwzrun1 Dv deryh zh dvvxph wkdw wkh hqwudqw/ li wklv grhv qrw
uhgxfh khu sur￿wv/ vhoov wkurxjk wkh lqfxpehqw*v uhwdlohu1
Lq pdq| uhdo zruog fdvhv frqvxphuv gr qrw revhuyh wkh txdolw| ri d jrrg1
Vlqfh pdqxidfwxuhuv jdlq li wkh| duh eholhyhg wr vhoo d eudqg ri kljk txdolw|
wkh| kdyh dq lqfhqwlyh wr plvuhsuhvhqw txdolw|￿txdolw| ehlqj wkhlu sulydwh
lqirupdwlrq dqg frvwo| wr surgxfh +vhh Iduuhoo/ 4<;9,1 Wkh frvw ri txdolw|
fdq eh wkrxjkw ri dv ￿{hg ru yduldeoh/ wkh fkrlfh kdv qr frqvhtxhqfh iru
wkh dqdo|vlv dv idu dv lw lv pdlqwdlqhg wkdw pdqxidfwxuhuv duh frpplwwhg wr
wkhlu txdolw|1 Wkh frvw gl￿huhqfh ehwzhhq surgxflqj kljk dqg orz txdolw|
iru wkh hqwudqw _:f lv sdlg dw vwdjh 71 Wkh frvw frxog dovr eh prghohg dv
d vxqn frvw zklfk wkh hqwudqw lqfxuv zkhq lw fkrrvhv txdolw|/ zklfk lpsolhv
wkdw pdqxidfwxuhuv gr qrw kdyh dq lqfhqwlyh wr grzqjudgh kljk txdolw| diwhu
hqwu| ehfdxvh lw grhv qrw jlyh d frvw dgydqwdjh1 Wklv dowhuqdwlyh vshfl￿fdwlrq/
zklfk zh gr qrw dgrsw krzhyhu/ zrxog qhhg wkh gh￿qlwlrq ri hqwu| frvwv eM
dqg eu/ rqh iru hdfk txdolw|1
Lq rxu prgho wkh lqfhqwlyhv iru wkh pdqxidfwxuhuv duh vwudljkwiruzdug1
D orz txdolw| hqwudqw zklfk lv eholhyhg wr eh ri kljk txdolw| pdnhv sur￿wv
Z.EM￿n_ ￿e ￿s zkhuhdv d kljk txdolw| hqwudqw zklfk lv eholhyhg wr eh ri
kljk txdolw| pdnhv sur￿wv Z.EM￿￿e￿s1 Wkh hqwudqw fdq wkxv lqfuhdvh khu
sur￿wv e| _ li vkh fdq fkhdw rq txdolw|1 D kljk txdolw| hqwudqw zdqwv wr eh
eholhyhg wr eh ri kljk txdolw| ehfdxvh lq wklv fdvh vkh jdlqv Z.EM￿ ￿ e ￿ s
frpsduhg wr Z.Eu￿ ￿ _ ￿ e ￿ s1
Prudo kd}dug ohdgv wr qr hqwu| li Z.Eu￿￿e￿s￿fc dqg lw ohdgv wr hqwu|
zlwk orz txdolw| li Z.Eu￿ ￿ e ￿s ￿ f1
Zkhq fhuwl￿fdwlrq lv dydlodeoh/ dw vwdjh 6 wkh kljk txdolw| hqwudqw kdv
wkh phdq ri shuihfwo| uhyhdolqj khu txdolw|/ doehlw dw d frvw1 Fhuwl￿fdwlrq
fdq eh lqwhusuhwhg dv fhuwl￿fdwlrq e| dq rxwvlgh dxglwru +Eljodlvhu/ 4<<6,/
46zduudqwlhv/ ru wkh hqwudqw*v dgyhuwlvlqj1 Wkh dgglwlrq ri wklv frvw wr wkh
hqwu| frvw pd| pdnh lw xqsur￿wdeoh wr hqwhu wkh pdunhw1<
Lq fdvh ri hqwu| frqvxphuv kdyh wr irup eholhiv edvhg rq wkh revhuydwlrq
ri wkh suhydlolqj glvwulexwlrqdo duudqjhphqwv dqg zkhwkhu ru qrw wkh hqwudqw
kdv fhuwl￿hg1 Wkhuh duh irxu srvvleoh revhuydwlrqv= fhuwl￿fdwlrq dqg vkduhg
uhwdlolqj ghqrwhg e| E￿c2￿/ qr fhuwl￿fdwlrq dqg vkduhg uhwdlolqj E￿c2￿/ fhu0
wl￿fdwlrq dqg vhsdudwh uhwdlolqj ghqrwhg e| E￿c￿￿/ dqg qr fhuwl￿fdwlrq dqg
vhsdudwh uhwdlolqj E￿c￿￿1 Wr nhhs wkh dqdo|vlv vlpsoh dw wklv srlqw/ frq0
vxphuv hlwkhu eholhyh wkh eudqg lv ri kljk txdolw| zlwk suredelolw| 4 ru 31
Khqfh eholhiv ri frqvxphuv duh d pds iurp i￿c￿j wlphv i￿c2j wr iucMj
dqg zh zulwh h1j1 KE￿c￿￿ ’ M iru wkh eholhi wkdw wkh hqwudqw surgxfhv kljk
txdolw| li vkh fhuwl￿hv dqg fkrrvhv vhsdudwh uhwdlolqj1
Vlqfh rqo| d kljk txdolw| ￿up srvvleo| fhuwl￿hv frqvxphuv kdyh wr eholhyh
wkdw KE￿c￿￿ ’ M dqg KE￿c2￿ ’ M1 Wkh rqo| ghjuhh ri iuhhgrp rq eholhiv lv
zkhwkhu d sduwlfxodu uhwdlolqj duudqjhphqw lv eholhyhg wr uhyhdo kljk txdolw|
lq devhqfh ri fhuwl￿fdwlrq1
Zh dqdo|}h pdunhwv lq zklfk wkh frvw ri fhuwl￿fdwlrq lv kljk/ vr wkdw hqwu|
zlwk fhuwl￿fdwlrq lv qrw sur￿wdeoh=
￿ D16 Z.EM￿ ￿ e ￿s ￿ }￿f
Li fhuwl￿fdwlrq zdv fkhds hqrxjk/ wkhq wkh prudo kd}dug sureohp frxog
eh gluhfwo| vroyhg1 Dq hqwudqw zrxog hqwhu zlwk kljk txdolw| dqg vhoo wkurxjk
wkh lqfxpehqw*v uhwdlohu li Z.EM￿￿e￿s ￿} ￿ f1 Lqghhg/ zkhq fhuwl￿fdwlrq
frvwv duh qhjoljleoh/ wkh prgho uhvhpeohv wkh prgho zlwk shuihfw lqirupdwlrq
dqg wkh rqo| srvvleoh uroh ri wkh uhwdlolqj duudqjhphqw zrxog eh wr vdyh wkh
fhuwl￿fdwlrq frvw +vhh Jduhood dqg Shlw}/ 4<<<,1 Krzhyhu/ li fhuwl￿fdwlrq lv
frvwo| vr dv wr uhvshfw D16 deryh/ wkhq lw lv hdv| wr suryh wkh iroorzlqj1
Sursrvlwlrq 4 Li h{foxvlyh ghdolqj fodxvhv duh qrw doorzhg/ wkh srwhqwldo
<Frqfhuqlqj wkh srvvleoh uroh ri sulfhv ru rwkhu yduldeohv dv vljqdov/ wkh| fdqqrw sod| d
uroh lq rxu vlpsoh prgho1 Lq dq h{whqghg prgho rqh zrxog qhhg wr vkrz wkdw fhuwl￿fdwlrq
lv d fkhdshu zd| wr uhyhdo txdolw| wkdq rwkhu vljqdov ru wkdw/ lq wkh fdvh ri sulfh vljqdov/
wkhvh duh uhqghuhg xqvwdeoh lq wkh suhvhqfh ri wkh srvvlelolw| ri fhuwl￿fdwlrq1 Lqvwhdg ri
frqvlghulqj fhuwl￿fdwlrq rqh pljkw zdqw wr frqvlghu d prgho lq zklfk d vkduh ri frqvxphuv
lv shuihfwo| lqiruphg ri wkh hqwudqw*v txdolw|1 lq wklv fdvh fkrvhq dqg shufhlyhg txdolw|
hqwhu dv dujxphqwv wkh uhgxfhg sur￿w ixqfwlrqv +vxfk dv lq Pdwwkhzv dqg Ihuwlj/ 4<<3,1
Dovr lq vxfk d prgho dq hqwudqw fdq jdlq iurp vkduhg uhwdlolqj zkloh wkh lqfxpehqw kdv
rqo| dq lqwhuhvw lq h{foxglqj d orz txdolw| hqwudqw wkxv frq￿uplqj rxu pdlq uhvxow1
47hqwudqw grhv qrw hqwhu wkh pdunhw li Z.Eu￿ ￿ e ￿ s￿f1 Wkh srwhqwldo
hqwudqw hqwhuv zlwk orz txdolw| li Z.Eu￿ ￿ e ￿ s ￿ f1
Lq wkh jdph zkhuh wkh lqfxpehqw fdqqrw xvh h{foxvlyh ghdolqj fodxvhv
rqo| wkh hqwudqw fdq surylgh lqirupdwlrq wr wkh frqvxphuv1 Ri frxuvh/ luuh0
vshfwlyh ri wkh vljqdolqj lqvwuxphqwv dw kdqg wkh hqwudqw fdqqrw vljqdo kljk
txdolw| zlwkrxw xvlqj fhuwl￿fdwlrq ehfdxvh wkhuh lv wkh ￿{hg jdlq iurp fkhdw0
lqj _ lqghshqghqw ri wkh uhwdlolqj duudqjhphqw1 Sursrvlwlrq 4 fkdudfwhul}hv
doo SEH zkhq h{foxvlyh ghdolqj fodxvhv duh qrw dydlodeoh1
517 H{foxvlyh ghdolqj fodxvhv dv d vroxwlrq wr wkh prudo
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Lq wkh suhvhqw vxevhfwlrq zh jlyh d suhflvh frqwhqw wr wkh lghd wkdw doorz0
lqj iru h{foxvlylw| fodxvhv khosv vroylqj wkh prudo kd}dug sureohp iru wkh
hqwudqw143 Iluvw/ ohw xv vwuhqjwkhq sduw ri D14 wr
￿ D17 ZUEu￿ ￿ ZUEM￿ :s
Wklv lpsolhv wkdw wkh srvvleoh vdylqjv iurp vkdulqj wkh ￿{hg frvwv zlwk
wkh hqwudqw duh orzhu wkdq wkh jdlqv iurp xqpdvnlqj wkdw wkh odwwhu lv ri orz
txdolw|144
Dowkrxjk hqwu| zlwk vhsdudwh ghdohuvkls lv qrw sur￿wdeoh zh dvvxph wkdw
rqfh wkh hqwu| frvwv duh vxqn lw lv zruwkzkloh iru d kljk0txdolw| hqwudqw qrw
wr ohdyh wkh pdunhw1
￿ D18 Z.EM￿ ￿ s ￿ }:f1
43Wkh suhvhqw prgho irupdol}hv vljqdolqj wkurxjk d frpshwlwru1 Wkh srvvlelolw| ri eudqg
vljqdolqj kdv ehhq vwxglhg ehiruh lq wkh fdvh ri d pxowl0surgxfw ￿up +Zhuqhuihow/ 4<;;>
Fkrl/ 4<<;, dqg lq wkh fdvh ri d yhuwlfdoo| uhodwhg ￿up +Fkx dqg Fkx/ 4<<7> Eljodlvhu dqg
Iulhgpdq/ 4<<7,1 Dv dqrwkhu gl￿huhqfh/ wkh vljqdolqj phfkdqlvp lq wkhvh sdshuv lv edvhg
rq d srwhqwldo uhsxwdwlrq orvv zkhuhdv lq rxu sdshu wkh uhsxwdwlrq ri wkh vljqdolqj sod|hu
lv eh|rqg grxew1 Dv d frqvhtxhqfh/ zh uhvwulfwhg rxu dqdo|vlv wr dq dwhpsrudo surgxfw
pdunhw1 D vlplodu vhw0xs wr rxuv zlwk wzr lqiruphg sod|huv kdv ehhq fkrvhq e| Pdwwkhzv
dqg Ihuwlj +4<<3, wr vwxg| wkh vljqdolqj uroh ri dgyhuwlvlqj1
44Li mrlqw uhwdlolqj frvwv zhuh 5i lqvwhdg ri i/ qdpho| zlwkrxw vfrsh hfrqrplhv/ wkhq
lw zrxog eh vx!flhqw wr dvvxph wkdw ￿L+O, ￿ ￿L+K, Aj 1 Lqfxpehqw dqg hqwudqw zrxog
edujdlq ryhu wkh jdlq wr eh vsolw ehwzhhq wkhp1
48Khqfh/ wkh sduwlflsdwlrq frqvwudlqw ri d kljk0txdolw| hqwudqw lv qrw elqglqj
lq wkh vxejdph vwduwlqj dw vwdjh 6 lqghshqghqw ri wkh suhylrxv dfwlrq ri wkh
lqfxpehqw11
Wkhq frqvlghu wkh wzr srvvleoh fdvhv= hlwkhu Z.EM￿ ￿ }:Z .Eu￿ ￿ _ ru
wkh rssrvlwh lqhtxdolw|1 Zh dvvxph wkh ￿uvw fdvh/
￿ D19 Z.EM￿ ￿ Z.Eu￿ :}￿ _￿
Xqghu D19 wkh hqwudqw ri kljk txdolw| kdv dq lqfhqwlyh wr uhyhdo lwv txdolw|
lq vslwh ri wkh fhuwl￿fdwlrq frvwv1 Li wkh lqhtxdolw| lq D19 lv uhyhuvhg/ wkh kljk
txdolw| ￿up suhihuv wr eh shufhlyhg wr eh ri orz txdolw| udwkhu wkdq wr fhuwli|1
Wklv fdvh lv ri qr lqwhuhvw ehfdxvh txdolw| fhuwl￿fdwlrq ylrodwhv wkh lqfhqwlyh
frqvwudlqw dw vwdjh 6 dqg wkxv grhv qrw surylgh d ghihqvh iru wkh kljk0txdolw|
hqwudqw1
Zh uhwxuq wr frqvxphuv* eholhiv1 Uhfdoo wkdw KE￿c￿￿’M/ l1h1 lqghshqghqw
ri wkh uhwdlolqj vwuxfwxuh fhuwl￿fdwlrq ￿ shuihfwo| uhyhdov kljk txdolw|1 Wkh
eholhiv iru wkh revhuydwlrqv E￿c￿￿ dqg E￿c2￿/ zkhuh 4 vwdqgv iru vhsdudwh
uhwdlolqj dqg 5 iru pxowl0eudqg uhwdlolqj fdq jlyh dq| suredelolw| wr M1L q
wklv vxevhfwlrq zh irfxv rq SEH zlwk eholhiv zklfk dwwdfk hlwkhu suredelolw|
3 ru suredelolw| 4 wr M1 Qrwh wkdw dq| eholhi v|vwhp frqwdlqlqj wkh eholhi
wkdw vhsdudwh uhwdlolqj lv dvvrfldwhg wr d kljk txdolw| hqwudqw fdqqrw eh sduw
ri dq htxloleulxp v|vwhp ri eholhiv1 Xqghu vxfk d eholhi v|vwhp/ lqghhg/ wkh
hqwudqw zrxog fkrrvh wkh orz txdolw| dw wkh ￿uvw vwdjh dqg hqmr| wkh sur￿wv ri
d kljk txdolw| zlwkrxw fhuwl￿fdwlrq1 Exw wkhq wkh eholhiv zrxog eh ylrodwhg1
Lw iroorzv wkdw doo udwlrqdo 3/40eholhiv qhfhvvdulo| hqwdlo
KE￿c￿￿ ’ u￿
Wkh frpsohwh eholhi v|vwhp wkhq lv rewdlqhg e| vshoolqj rxw wkdw hlwkhu
KE￿c2￿ ’ u ru KE￿c2￿ ’ M1
Gh￿qlwlrq 41 Eholhiv0D= KE￿c2￿ ’ u1
Wkhq/ xqghu eholhiv 0D dqg xqghu wkh dvvxpswlrqv deryh/ d kljk txdolw|
hqwudqw rewdlqv sur￿wv
Z.Eu￿ ￿_ ￿ e ￿ s
li vkh grhv qrw fhuwli|/ dqg
Z.EM￿ ￿ } ￿ e ￿ s
49li vkh fhuwl￿hv1 Wklv lv luuhvshfwlyh ri wkh uhwdlolqj djuhhphqw wkdw suhydlov
diwhu hqwu|1 Wkhq/ xqghu wklv eholhi v|vwhp/ qr vdylqj rq fhuwl￿fdwlrq frvwv
lv srvvleoh dqg hqwu| ri kljk txdolw| grhv qrw rffxu1 Li Z.Eu￿ ￿ e ￿ s￿f
wklv eholhi v|vwhp vxvwdlqv dq htxloleulxp sdwk dw d SEH dorqj zklfk wkh
lqfxpehqw uhpdlqv d prqrsrolvw1
Gh￿qlwlrq 51 Eholhiv0E= KE￿c2￿ ’ M￿
Xqghu eholhiv0E wkh hqwudqw zdqwv wr vhoo wkurxjk wkh uhwdlohu qhwzrun
zkhwkhu khu wuxh txdolw| eh M ru u1 Krzhyhu/ lq fdvh ri hqwu| zlwk txdolw| M/
li h{foxvlylw| fodxvhv duh dssolhg wkh w|sh M hqwudqw fhuwl￿hv1 Uhfdoo lqghhg
wkdw e| fhuwli|lqj wkh hqwudqw rewdlqv Z.EM￿ ￿ } lqvwhdg ri ZEu￿ ￿ _ +vhh
D19,1 Wkhuhiruh/ hqirufhphqw ri wkh h{foxvlylw| fodxvh rqo| jlyhv ZUEM￿ ￿ s
wr wkh lqfxpehqw1 E| frqwudvw/ li wkh lqfxpehqw dffrpprgdwhv wkh hqwudqw
dqg vkduhv wkh uhwdlohuv wkhq kh jhwv ZUEM￿ zklfk lv reylrxvo| d suhihudeoh
fkrlfh1 Wkhq wklv phdqv wkdw d kljk txdolw| hqwudqw fdq frxqw xsrq ehlqj
dffrpprgdwhg lq wkh uhwdlolqj vwuxfwxuh dqg vdyh wkh fhuwl￿fdwlrq frvwv }1
Dovr/ rqh fdq fkhfn hdvlo| wkdw wkh lqfxpehqw zloo qrw dffrpprgdwh d orz
txdolw| hqwudqw/ ehfdxvh wkh sd|r￿ iru wkh lqfxpehqw lv ZUEu￿ ￿ s lqvwhdg
ri ZUEM￿ xqghu frpprq uhsuhvhqwdwlrq￿uhfdoo wkdw e|D 1 7ZUEu￿ ￿ s￿
ZUEM￿1 Dffruglqjo|/ frqvxphuv* eholhiv duh frq￿uphg dw dq htxloleulxp zlwk
eholhiv E1 Lqghhg/ rxw ri wkh htxloleulxp sdwk li wkh hqwudqw lv ri w|sh u/w k h
lqfxpehqw kdv dq lqfhqwlyh wr hqirufh wkh h{foxvlylw| fodxvhv dqg wr irufh wkh
hqwudqw wr lqghshqghqw uhwdlolqj1
Khqfh wkh lqfxpehqw uhdfwlqj gl￿huhqwo| wr wkh kljk dqg orz txdolw| ￿up
lv wkh nh| wr wkh eholhi v|vwhp zlwk KE￿c2￿ ’ M zklfk doorzv vdylqj ri
wkh fhuwl￿fdwlrq frvwv iru wkh kljk txdolw| hqwudqw1 Wkh lqfxpehqw*v wkuhdw
ri h{foxvlrq iurp wkh glvwulexwlrq fkdqqho frqylqfhv frqvxphuv ri wkh kljk
txdolw| ri wkh hqwudqw1
Sursrvlwlrq 5 Li h{foxvlylw| fodxvhv duh ohjdo/ wkhuh h{lvwv d SEH zkhuh wkh
hqwudqw fkrrvhv wkh kljk txdolw|/ hqwhuv/ vkduhv wkh uhwdlolqj vwuxfwxuh zlwk
wkh lqfxpehqw1 Wklv htxloleulxp hqwdlov wkh fuhgleoh wkuhdw wr nhhs h{foxvlylw|
fodxvhv hqirufhg djdlqvw d orz txdolw| hqwudqw1 Li h{foxvlylw| fodxvhv duh loohjdo
wkhq wkhvh htxloleuld duh ghvwur|hg1
Wkh deryh sursrvlwlrq lv wkh pdlq uhvxow ri wkh dqdo|vlv1 Lw jlyhv frqwhqw
wr wkh lghd wkdw d surklelwlrq ri h{foxvlylw| fodxvhv xqghu prudo kd}dug fdq
rqo| suhyhqw wkh dwwdlqphqw ri vrfldoo| ghvludeoh rxwfrphv1
4:Rxu suhylrxv uhvxow irfxvhg rq hqwu| dqg wkh vroxwlrq wr wkh prudo kd}dug
sureohp1 Ghqrwlqj e| ‘ n vrfldo zhoiduh xqghu prqrsro| dqg e| ‘E^.￿
zhoiduh zlwk hqwu| ri txdolw| ^./ hqwu| zlwk kljk txdolw| lv xqdpeljxrxvo|
zhoiduh hqkdqflqj li ‘EM￿ :‘ n dqg ‘EM￿ :‘ Eu￿1 Zkhq frqvlghulqj
prudo kd}dug dv d sureohp iurp wkh vrfldo srlqw ri ylhz wkhvh lqhtxdolwlhv
duh vdwlv￿hg1
518 Htxloleulxp rxwfrphv/ vwdelolw| dqg h{whqvlrqv
Iru d frpsohwh fkdudfwhul}dwlrq ri doo SEH ri wkh jdph rqh qhhgv wr lqwurgxfh
pl{hg vwudwhjlhv1 Zh frqfhqwudwh ￿uvw rq wkh pruh lqwhuhvwlqj fdvh zkhuh
erwk Z.Eu￿￿e￿s￿f dqg Z.EM￿￿e￿s￿}￿f/ l1h1 rq wkh fdvh zkhuh qhlwkhu
d orz qru d fhuwli|lqj kljk txdolw| hqwudqw fdq pdnh sur￿wv zkhq hqwhulqj wkh
pdunhw +wkh odwwhu lqhtxdolw| lv D16,1 Khuh wkhuh duh wzr w|shv ri SEH lq sxuh
vwudwhjlhv1 Wkh ￿uvw fodvv vxvwdlqv rxwfrph0d= Qr hqwu| rffxuv1 Wkh vhfrqg
fodvv ri htxloleuld vxvwdlq rxwfrph0e= hqwu| rffxuv rqo| zlwk wkh kljk txdolw|/
dqg wkh lqfxpehqw grhv qrw hqirufh wkh h{foxvlylw| fodxvhv djdlqvw wkh kljk
txdolw|1 Lq dgglwlrq wr wkh wzr fodvvhv ri SEH lq sxuh vwudwhjlhv wkhuh pd|
h{lvw d SEH lq pl{hg vwudwhjlhv lq zklfk wkh hqwudqw hqwhuv dqg fkrrvhv u
zlwk d sduwlfxodu srvlwlyh suredelolw|/ ￿/ dqg lq zklfk wkh lqfxpehqw ohwv
wkh orz txdolw| hqwudqw vkduh uhwdlolqj zlwk srvlwlyh suredelolw|/ ￿/ zkloh lw
zdyhv wkh fodxvh zlwk suredelolw| rqh djdlqvw dq hqwudqw ri kljk txdolw| +vhh
dsshqgl{ 4,1 Wkh vhw ri SEH lq pl{hg vwudwhjlhv lq zklfk wkh hqwudqw hqwhuv
zlwk suredelolw| 4 lv hlwkhu d vlqjohwrq ru hpsw|1 Lw fdqqrw frqwdlq pruh
wkdq rqh hohphqw ehfdxvh wkh eholhi wkdw d ￿up lv ri kljk txdolw| lv xqltxho|
ghwhuplqhg/ dqg vr duh wkh pl{hg vwudwhjlhv ri wkh wzr ￿upv1 Lq sduw 4 ri
dsshqgl{ 4 zh fkdudfwhul}h wkh fdqglgdwh pl{hg vwudwhj| htxloleulxp lq wkh
fdvh wkdw uhgxfhg sur￿w ixqfwlrqv duh olqhdu lq h{shfwhg txdolw| ri wkh hqwudqw1
Zh jlyh frqglwlrqv iru wklv fdqglgdwh wr eh dq htxloleulxp1 Li wkh frqglwlrq
wkdw h{shfwhg sur￿wv iurp hqwu| duh qrqqhjdwlyh idlov wkhq dq htxloleulxp lq
pl{hg vwudwhjlhv grhv qrw h{lvw1
Dq htxloleulxp zklfk uhvlvwv wkh dssolfdwlrq ri wkh vwdelolw| fulwhulrq e|
Nrkoehuj dqg Phuwhqv +4<;9, lv fdoohg NP vwdeoh1
Sursrvlwlrq 6 Jhqhulfdoo|/ wkh vhw ri SEH lq sxuh vwudwhjlhv zklfk vxssruwv
wkh rxwfrph zlwk qr hqwu| lv qrw NP vwdeoh1
Wkh surri lv ghohjdwhg wr sduw 5 ri dsshqgl{ 41
4;Wklv phdqv wkdw/ vlqfh d vwdeoh vhw dozd|v h{lvwv/ li wkh sur￿wdelolw| frqgl0
wlrq iru wkh fdqglgdwh ri d pl{hg vwudwhj| htxloleulxp lv ylrodwhg/ wkh xqltxh
vwdeoh vhw lv wkdw ri sxuh vwudwhjlhv htxloleuld vxvwdlqlqj rxwfrph0e1 Li wkh
sur￿wdelolw| frqglwlrq lv vwulfwo| phw/ wkhq dovr wkh pl{hg vwudwhj| htxlole0
ulxp frqvwlwxwhv d vwdeoh vhw1 Qrwh wkdw lq erwk fdvhv wkh h{foxvlyh ghdolqj
fodxvhv sod| d nh| uroh lq ghwhuplqlqj wkh srvvlelolw| ri hqwu|1 Erwk w|shv ri
htxloleuld duh ghvwur|hg li h{foxvlylw| fodxvhv duh qrw doorzhg1
Vr idu zh frqfhqwudwhg rq wkh h￿hfw ri h{foxvlyh ghdolqj fodxvhv lq d
pdunhw hqylurqphqw lq zklfk orz txdolw| ￿upv kdyh qr lqfhqwlyh wr hqwhu1
Dv vwdwhg lq Sursrvlwlrq 4 wkh vljqdolqj uroh ri zdylqj wkh h{foxvlyh ghdolqj
fodxvhv krogv zkhqhyhu Z.EM￿￿ Z.Eu￿ :}￿_1 Li Z.Eu￿ ￿e ￿s ￿ f do r z
txdolw| hqwudqw kdv dq lqfhqwlyh wr hqwhu wkh pdunhw1 Wkhq wkhuh h{lvw wzr
fodvvhv ri htxloleuld lq sxuh vwudwhjlhv= wkrvh vxvwdlqlqj rxwfrph0e dv gh￿qhg
deryh/ dqg wkrvh vxvwdlqlqj wkh rxwfrph/ lq zklfk wkh hqwudqw hqwhuv zlwk
orz txdolw| dqg wkh lqfxpehqw zdyhv wkh h{foxvlyh ghdolqj fodxvh ehfdxvh
KE￿c2￿ ’ f dqg vlqfh zh dvvxphg wkdw wkhuh duh hfrqrplhv ri vfrsh lq
uhwdlolqj1 Li frqvxphuv eholhyh lq wkh vljqdolqj uroh ri vkduhg ghdolqj/ qdpho|
KE￿c2 ￿’￿ / wkh prudo kd}dug sureohp lv vroyhg +rxwfrph0e,1
Uhvxowv hdvlo| wudqvodwh lqwr d vhwxs ri dgyhuvh vhohfwlrq lq zklfk Qd0
wxuh dqg qrw wkh srwhqwldo hqwudqw fkrrvhv txdolw|1 Xqghu dgyhuvh vhohfwlrq
Qdwxuh*v fkrlfh lv dw vwdjh 4d dqg diwhuzdugv wkh srwhqwldo hqwudqw ghflghv
zkhwkhu wr hqwhu dw vwdjh 4e1 Li Z.Eu￿￿e￿s￿f/ wkhuh h{lvwv wkuhh fodvvhv ri
SEH= qr hqwu|/ hqwu| ri rqo| wkh kljk0txdolw| srwhqwldo hqwudqw/ dqg srrolqj
htxloleuld lq zklfk erwk w|shv hqwhu dqg vkduh wkh uhwdlolqj qhwzrun zlwk wkh
lqfxpehqw1 Ghshqglqj rq wkh sdudphwhuv ri wkh prgho +dqg Qdwxuh*v sure0
delolw| glvwulexwlrq ri w|shv, wkh vhw ri srrolqj htxloleuld lv srvvleo| hpsw|
+vhh dsshqgl{ 5,1 Li wkhuh duh qr srrolqj htxloleuld zh fdq dsso| d iruzdug
lqgxfwlrq dujxphqw vlplodu wr wkh lqwxlwlyh fulwhulrq lq rughu wr vhohfw wkh
vhw ri SEH lq zklfk rqo| wkh srwhqwldo hqwudqw ri kljk txdolw| hqwhuv1 Li
Z.Eu￿ ￿ e ￿ s ￿ f/ hqwu| ri orz txdolw| dozd|v rffxuv1 Li frqvxphuv eholhyh
lq wkh vljqdolqj uroh ri vkduhg lqwhuphgldwlrq wkh lqfxpehqw zdyhv wkh h{0
foxvlyh ghdolqj fodxvh li Qdwxuh kdv fkrvhq M dqg hqirufhv lw li Qdwxuh kdv
fkrvhq u lq dq| SEH1 Lq vxfk d pdunhw h{foxvlyh ghdolqj fodxvhv duh revhuyhg
dqg wkh fodxvh vfuhhqv ehwzhhq kljk dqg orz txdolw| hqwudqwv1
Wr frpsohwh wkh suhfhglqj glvfxvvlrq zh glvfxvv wkh lvvxh ri urexvwqhvv
ri rxu uhvxowv lq irxu gluhfwlrqv1 Iluvw/ qrwh wkdw rxu prgho qhjohfwv wkh
dgglwlrqdo glvdgydqwdjh ri hqwudqwv wkdw wkh| pd| kdyh wr xvh d pruh frvwo|
glvwulexwlrq fkdqqho lq fdvh ri h{foxvlrq1 Dv zh vkrz lq dsshqgl{ 5/ rxu
4<pdlq dujxphqw lv urexvw wr wklv h{whqvlrq1 Lq dgglwlrq/ wkh frqglwlrq iru d
xqltxh rxwfrph lv pruh olnho| wr eh vdwlv￿hg1
Dv dqrwkhu olplwdwlrq ri rxu vlpsoh prgho rqh pd| frqvlghu rxu uhvwulfwlyh
frqwudfw vsdfh1 Dv dujxhg dw vhyhudo lqvwdqfhv/ rxu edvlf uhvxow krogv dovr lq
wkh fdvh ri edujdlqlqj ehwzhhq lqfxpehqw dqg hqwudqw rq krz wr vsolw wkh
mrlqw jdlq iurp vkduhg uhwdlolqj +suhvxplqj wkdw edujdlqlqj lv h!flhqw,1
Wklug/ wkh txhvwlrq pljkw dulvh zkhwkhu lq dq h{whqghg prgho vhsdudwh
lqvwhdg ri vkduhg uhwdlolqj fdq eh d vljqdo ri surgxfw txdolw|1 Wkh dqvzhu
lv qhjdwlyh lq dq| prgho lq zklfk wkh hqwudqw lv qrw irufhg wr dsso| iru
vkduhg uhwdlolqj ehfdxvh d orz txdolw| hqwudqw fdq dozd|v plplf d kljk txdolw|
hqwudqw lq wkh fkrlfh ri vhsdudwh uhwdlolqj1
Irxuwk/ lq rxu vlpsoh prgho wkh uhwdlohu grhv qrw sod| dq| uroh dv d
sod|hu zklfk vhhpv dssursuldwh lq wkh zruog ri shuihfw uhwdlohu frpshwlwlrq1
Krzhyhu/ li wkh uhwdlohu grhv rewdlq srvlwlyh sur￿wv/ h1j1 d vkduh ri wkh sur￿wv
ri wkh ￿upv zkrvh surgxfwv lw vhoov/ wkhq rqh fdq irupxodwh frqglwlrqv rq
sur￿w ixqfwlrqv +vwuhqjwkhqlqj lq sduwlfxodu D14, vxfk wkdw wkh uhwdlohu uhixvhv
wr vhoo d orz txdolw| surgxfw ri dq hqwudqw1 Li lq wklv fdvh wkh lqfxpehqw
fdqqrw xvh h{foxvlyh ghdolqj frqwudfwv/ lw lv wkh uhwdlohuv* dfwlrq zklfk vljqdov
orz txdolw| ri dq hqwudqw e| uhixvlqj dffhvv wr wkh uhwdlolqj vwuxfwxuh1
6V s hfl￿f lqyhvwphqwv/ frpplwphqw/ dqg iruh0
forvxuh
Dq dujxphqw lq idyru ri wkh ohjdolw| ri h{foxvlyh ghdolqj fodxvhv zklfk de0
vwudfwv iurp prudo kd}dug fdq eh irxqg lq wkh olwhudwxuh/ qdpho| wkh iuhh0
ulglqj e| frpshwlwruv rq wkh lqyhvwphqw lq vhuylfhv dw d sduwlfxodu uhwdlohu
+Pduyho/ 4<;5> Ruqvwhlq/ 4<;<> Ehvdqnr dqg Shuu|/ 4<<6,145 Wklv dujxphqw
lv gl￿huhqw iurp wkh rqh zh kdyh suhvhqwhg khuh1 Lw lv edvhg rq wkh lghd
wkdw wkh lqyhvwphqwv kdyh d ydoxh iru wkh ￿upv wkdw vhoo dw d uhwdlohu/ iru
lqvwdqfh ehfdxvh wkh vhuylfhv surylghg e| wkh lqyhvwphqwv duh ri d sxeolf
jrrg qdwxuh1 Wkhq/ li d pdqxidfwxuhu fdq hqvxuh h{foxvlyh uhwdlolqj +Pduyho/
4<;5, kh fdq dssursuldwh wkh prqrsro| uhqw iurp wkh lqyhvwphqw dqg wkxv
kdv dq lqfhqwlyh wr surylgh wkh vhuylfh1 Xqghu h{foxvlyh ghdolqj wkh vhuylfh
45Lq dq dqdo|vlv ri ohdglqj X1V1 dqwlwuxvw fdvhv rq h{foxvlyh ghdolqj wkh dqdo|vlv e|
Iudvfr +4<<4, vxjjhvwv wkdw wkh h{sodqdwlrq e| Pduyho +4<;5, lv kljko| uhohydqw1 Hpslulfdo
hylghqfh lq idyru ri wklv dujxphqw lv surylghg e| Khlgh/ Gxwwd/ dqg Ehujhq +4<<;,1
53lv wlhg0lq wr wkh surgxfw vrog1 Qhz hqwudqwv frxog sd| wkh lqfxpehqw iru
wkh surylvlrq ri vhuylfhv xqghu wkh frqglwlrq wkdw wkh lqfxpehqw zdyhv wkh
h{foxvlylw| uljkwv1 Djdlq/ wkh lqfxpehqw lv surylghg zlwk wkh lqfhqwlyh wr
lqyhvw/ dqg wkh h{foxvlylw| fodxvhv duh uhqhjrwldwhg li wklv lv wr wkh dgydqwdjh
ri doo sduwlhv1 H!flhqf| udwkhu wkdq iruhforvxuh/ lq wklv olqh ri uhdvrqlqj/
prwlydwhv wkh fodxvhv1 Dv lw lv iru xv/ ixuwkhupruh wkh fodxvhv shu vh kdyh qr
frpplwphqw ydoxh1
Rxu dujxphqw wkdw h{foxvlylw| fodxvhv duh surfrpshwlwlyh lv qrw edvhg rq
wkh surwhfwlrq ri lqyhvwphqwv dw wkh uhwdlohu1 \hw/ wkh srvvlelolw| ri lqyhvwlqj
dqg wkh h{dfw qdwxuh ri wkh lqyhvwphqwv duh ri frqfhuq iru xv1 Lq sduwlfxodu/
wkh lqyhvwphqwv dw wkh uhwdlohu pd| eh vxfk wkdw zkhq dqrwkhu ￿up lv vhoolqj
wkurxjk wkh vdph uhwdlohu wkh sur￿w ri wkh ￿up zklfk lqyhvwhg duh uhgxfhg1
Wklv fdq kdsshq iru lqvwdqfh ehfdxvh wkh ydoxh ri wkhvh lqyhvwphqwv lv olqnhg
wr vhsdudwh uhwdlolqj1 Li wkh lqfxpehqw kdv fuhdwhg lqwdqjleoh dvvhwv zlwk d
ydoxh zklfk lv uhgxfhg li vkduhg uhwdlolqj lqwhuyhqhv/ wkhq kh kdv dq lqwhuhvw
wr hqirufh h{foxvlylw| lqghshqghqw ri wkh w|sh ri wkh hqwudqw1 Wklv nlqg ri
vshfl￿f lqyhvwphqwv/ fohduo|/ lq rxu iudphzrun fuhdwhv d frpplwphqw1
Vshfl￿flw| lq jhqhudo lv vlpso| wdnhq wr phdq wkdw dq lqyhvwphqw orrvhv
sduw ru doo ri lwv ydoxh li wkh olqn dvvrfldwlqj wkh lqyhvwphqw wr d sduwlfxodu
dfwlylw| ru uhodwlrqvkls lv fxw1 Lq wkh pdqxidfwxuhu0uhwdlohu vhwxs wklv zrxog
wudqvodwh lqwr wkh uhwdlohu kdylqj sduw wr wkh vxusoxv jhqhudwhg e| wkh lqyhvw0
phqwv gxh wr d krog0xs srzhu1 Zh krzhyhu vxssrvh/ wr wkh h{wuhph rssrvlwh/
wkdw wkh uhwdlohu fdq eh fkdqjhg dw qr frvw/ qdpho| zlwkrxw jhqhudwlqj d orvv
lq wkh ydoxh ri wkh lqyhvwphqw/ vr wkdw wkhuh lv qr krog0xs srvvlelolw| rq wkdw
vlgh1 Wkh fodvvlfdo xqghulqyhvwphqw sureohp lq d elodwhudo uhodwlrqvkls46 lv
qrw zkdw zh zdqw wr srlqw rxw khuh ehfdxvh uhwdlohuv kdyh qr vkduh ri wkh
sur￿wv1 +Fohduo|/ li uhwdlolqj zdv lpshuihfwo| frpshwlwlyh wklv zrxog qrw krog
dqg wkh dqdo|vlv vkrxog eh prgl￿hg1, Zkdw lv uhohydqw/ udwkhu/ lv wkdw vkdu0
lqj d uhwdlohu zlwk d vhfrqg ru pruh pdqxidfwxuhuv +khqfh/ lqwurgxflqj wklug
sduwlhv wr wkh uhodwlrqvkls, pd| euhdn d olqn zklfk pd| eh hvvhqwldo wr nhhs
wkh ydoxh ri wkh lqyhvwphqw lqwdfw1 Lq wklv vhqvh/ wkh lqfxpehqw kdv dq lqwhu0
hvw wr surwhfw dq lqyhvwphqw ehfdxvh zlwkrxw surwhfwlrq rwkhu sduwlhv fdqqrw
frpshqvdwh klp iru wkh orvv wkh| lq lfw1 H{foxvlyh ghdolqj lv d zd| wr hqvxuh
wkdw wkhvh orvvhv gr qrw dulvh1 Wkh olwhudwxuh rq h{foxvlyh ghdolqj vr idu kdv
46Wkdw lv/ hlwkhu wkh pdqxidfwxuhu ru wkh uhwdlohu pd| kdyh dq lqvx!flhqw lqfhqwlyh wr
xqghuwdnh wkh lqyhvwphqw li kh kdv wr vkduh wkh ehqh￿wv zlwk wkh rwkhu sduw| +vhh Nohlq/
Fudzirug dqg Dofkldq/ 4<:;> Jurvvpdq dqg Kduw/ 4<;9,1
54qrw frqvlghuhg wklv dvshfw lq ghwdlo1
Wr pdnh rxu glvfxvvlrq vlpsoh zh vkdoo xvh wkh whup ￿hqwu|0vhqvlwlyh￿ wr
ghvljqdwh d vshfl￿f lqyhvwphqw zklfk orrvhv ydoxh li dq hqwudqw lv dffrppr0
gdwhg dw wkh vdph uhwdlohu1 Zh eholhyh wkdw pdq| lqfxpehqwv* lqyhvwphqwv dw
wkh uhwdlohu duh ri wklv vruw1 Lq sduwlfxodu eudqg gl￿huhqwldwlqj lqyhvwphqwv
dw wkh uhwdlohu ohdg wr d uhgxfwlrq lq wkh pdqxidfwxuhu*v sur￿wv lq fdvh ri
vkduhg uhwdlolqj1 Eudqg gl￿huhqwldwlrq yld uhwdlohuv vhhpv wr eh sduwlfxoduo|
lpsruwdqw iru olih0vw|oh dqg ox{xu| jrrgv lq zklfk wkh vkrsslqj h{shulhqfh
uh hfwv wkh ￿ydoxh￿ ri wkh eudqg1
Hqwu|0vhqvlwlyh vshfl￿f lqyhvwphqwv fdq fuhdwh frpplwphqw lq wkh suhv0
hqfh ri dv|pphwulf lqirupdwlrq lq frqwudvw wr lqyhvwphqwv zklfk surylgh
srvlwlyh vslooryhuv wr rwkhu ￿upv/ ru zklfk kdyh wkh fkdudfwhu ri d sxeolf
jrrg1 Dv wkh| whqg wr glvfrxudjh hqwu|/ wkhvh lqyhvwphqwv fdq kdyh d odujhu
ydoxh iru wkh lqfxpehqw wkdq wkh| kdyh iru vrflhw|/ dqg wkhuh fdq eh wrr
pxfk ri wkhp dv d uhvxow1 Khqfh/ wkhuh pd| qrw rqo| eh hqwu| ghwhuuhqfh exw
dovr ryhulqyhvwphqw1
Lq wkh suhvhqfh ri lqyhvwphqwv/ sur￿wv kdyh wr eh frqglwlrqhgxsrq zkhwkhu
vhsdudwh ru frpprq uhwdlolqj dssolhv1 Jlyhq wkh lqfxpehqw*v lqyhvwphqw
sur￿wv zlwkrxw vlgh sd|phqwv xqghu vhsdudwh uhwdlolqj duh ghqrwhg dv ZUE^c￿￿/
dqg Z.E^c￿￿ dqg xqghu vkduhg uhwdlolqj dv ZUE^c2￿/ dqg Z.E^c2￿1 Wkhuh duh
srvlwlyh vslooryhuv iru wkh hqwudqw li Z.EMc2￿ :Z .EMc￿￿1 Zlwkrxw prudo
kd}dug wkh hqwudqw lv ri kljk txdolw|1 Wkh dujxphqw iroorzlqj Pduyho +4<;5,
dssolhv li
ZUEMc2￿ nZ.EMc2￿ :Z UEMc￿￿ nZ.EMc￿￿￿
Wkhq wkh surshuw| uljkw ri wkh uhwxuqv iurp lqyhvwphqwv duh dvvljqhg wr wkh
lqfxpehqw wkurxjk wkh srvvlelolw| wr hqirufh wkh h{foxvlylw| fodxvhv1 Wklv
surylghv wkh lqfhqwlyhv wr wkh lqfxpehqw wr lqyhvw vlqfh wkh lqhtxdolw| lpsolhv
wkdw wkh hqwudqw fdq frpshqvdwh d srwhqwldo orvv lq wkh lqfxpehqw*v sur￿wv
gxh wr vkduhg uhwdlolqj1 Wkhuh fohduo| h{lvw frqwudfwv ehwzhhq lqfxpehqw
dqg uhwdlohu vxfk wkdw wkh lqfxpehqw kdv dq lqfhqwlyh wr judqw dffhvv wr wkh
uhwdlolqj qhwzrun1
Krzhyhu/ zkhqhyhu
ZUEMc2￿ nZ.EMc2￿ ￿Z UEMc￿￿ n Z.EMc￿￿
wkh hqwudqw fdqqrw frpshqvdwh wkh lqfxpehqw1 Wklv lv lqghshqghqw ri wkh
qdwxuh ri wkh vslooryhuv/ dqg fohduo| wkh lqyhvwphqw grhv qrw kdyh wkh fkdudf0
whu ri d sxeolf jrrg1 Li ZUEMc2￿ ￿Z UEMc￿￿ wkh vshfl￿f lqyhvwphqw lv hqwu|
55vhqvlwlyh= wkh lqfxpehqw orrvhv xqghu vkduhg uhwdlolqj dqg wkhuhiruh lv sur0
whfwhg e| h{foxvlyh ghdolqj1 Qrwh dovr wkdw diwhu wkh lqyhvwphqw +dqg zlwk wkh
hqwudqw nhsw rxw, wkh lqfxpehqw*v sur￿wv fdq eh kljkhu ru orzhu wkdq ehiruh
wkh lqyhvwphqw1 Xqghu frpsohwh lqirupdwlrq wkh hqwudqw fkrrvhv kljk txdo0
lw| dqg hqwhuv dqg wkh lqfxpehqw rqo| lqyhvwv li wklv lv sur￿wdeoh1 W|slfdoo|/
vxfk dq lqyhvwphqw vkrxog eh wkrxjkw ri dv zhoiduh lpsurylqj= kljkhu sur￿wv
uhvxow iurp d kljkhu zloolqjqhvv wr sd| ri wkh frqvxphuv1 Khqfh zlwkrxw
prudo kd}dug lqghshqghqw ri wkh qdwxuh ri wkh lqyhvwphqw h{foxvlyh ghdolqj
fodxvhv surwhfw wkh lqyhvwphqw dqg duh w|slfdoo| zhoiduh lpsurylqj1
Lq wkh suhvhqfh ri prudo kd}dug/ wkh lqfxpehqw pljkw eh deoh wr fkrrvh
lqyhvwphqwv vxfk wkdw
ZUEMc2￿ nZ.EMc2￿ ￿Z UEMc￿￿ nZ.EMc￿￿￿}￿
Lq wklv fdvh dq hqwudqw fdqqrw sursrvh dq lqfhqwlyh frpsdwleoh frqwudfw zlwk
vlgh sd|phqwv vxfk wkdw wkh lqfxpehqw judqwv dffhvv wr wkh uhwdlolqj qhwzrun1
Zlwk wkh dvvxpswlrqv ri vhfwlrq 5 d srwhqwldo hqwudqw hlwkhu grhv qrw hqwhu
ru surgxfhv orz txdolw|1 Wkh lqyhvwphqw lv d zd| wr rewdlq iruhforvxuh li
Z.Euc￿￿￿e ￿ s￿f/ Z.EMc￿￿￿ e ￿ s ￿ }￿f/ dqg prqrsro| sur￿wv jlyhq
wkh lqyhvwphqw duh juhdwhu wkdq ZUEM￿c zkhuh wkh lqyhvwphqw dqg uhwdlolqj
vwuxfwxuh duh fkrvhq e| wkh lqfxpehqw ljqrulqj wkh h￿hfwv rq hqwu|1
Ri sduwlfxodu lqwhuhvw lv d vlwxdwlrq lq zklfk rswlpdo lqyhvwphqw jlyhq
hqwu| zrxog kdyh lqfuhdvhg zhoiduh exw wkh vwudwhjlf fkrlfh ri lqyhvwphqw uh0
gxfhv zhoiduh1 Lq wklv fdvh wkh h!flhqf| dujxphqw lq idyru ri h{foxvlyh ghdolqj
lv lqydolgdwhg e| wkh suhvhqfh ri dv|pphwulf lqirupdwlrq1 Dqwlwuxvw dxwkrul0
wlhv vkrxog fkhfn wkhvh lqyhvwphqwv zklfk surylgh d wlh0lq zlwk vfuxwlq|1 Wkh
dqwlwuxvw lpsolfdwlrqv duh glvfxvvhg lq pruh ghwdlo lq vhfwlrq 71
7 Ohvvrqv iru dqwlwuxvw dqg frqfoxvlrqv
Zh eholhyh rxu dqdo|vlv wr eh ri lqwhuhvw iru dqwlwuxvw lvvxhv ri yhuwlfdo uh0
vwudlqwv lq wkh suhvhqfh ri dv|pphwulf lqirupdwlrq1 Yhuwlfdo uhvwudlqwv fry0
huhg e| rxu dqdo|vlv duh h{foxvlyh ghdolqj fodxvhv/ uhixvdov wr ghdo/ er|frwwv/
dqg fhuwdlq irupv ri wlh0lqv1 Zh kljkoljkwhg wkh sur0frpshwlwlyh uroh ri h{0
foxvlrqdu| fodxvhv lq wkh suhvhqfh ri dv|pphwulf lqirupdwlrq1 Dv vkrzq lq
vhfwlrq 5 h{foxvlyh ghdolqj fodxvhv hqdeoh dq lqfxpehqw wr h{foxgh txdolw|
ghihfwlrqv iurp vkdulqj wkh uhwdlohu qhwzrun dqg wklv phfkdqlvp fdq vroyh
56wkh prudo kd}dug sureohp1 Rq wkh rwkhu kdqg/ zkhq dq lqfxpehqw fdq frp0
plw wr h{foxvlrqdu| fodxvhv e| lqyhvwphqwv wkhvh lqyhvwphqwv pd| eh xvhg
dv hqwu| ghwhuuhqwv wkxv ghvwur|lqj wkh sur0frpshwlwlyh h￿hfw dqg zhoiduh
lv uhgxfhg hyhq zkhq frpsduhg wr wkh vlwxdwlrq lq zklfk h{foxvlyh ghdolqj
fodxvhv zhuh surklelwhg1 Rxu dqdo|vlv ri dv|pphwulf lqirupdwlrq vxjjhvwv
d idyrudeoh wuhdwphqw e| wkh frxuwv ri h{foxvlyh ghdolqj fodxvhv dssolhg wr
frpshwlwlyh uhwdlolqj xqohvv hlwkhu rqh ri wkh iroorzlqj frqglwlrqv lv ylrodwhg=
+4, dydlodelolw| ri dowhuqdwlyh uhwdlohuv zklfk duh qrw wrr frvwo| wr eh xvhg
e| wkh hqwudqw/ l1h1 vx!flhqwo| orz dowhuqdwlyh frvwv ri uhwdlolqj zklfk lpsolhv
wkdw wkhuh duh orz eduulhuv ri hqwu| gxh wr uhwdlolqj￿d ylhz h{suhvvhg e| wkh
hvvhqwldo idflolw| wkhru| ru erwwohqhfn wkhru| +frpsduh Dsshqgl{ 6,1
+5, wkh qrq0frpplwphqw ydoxh ri wkh yhuwlfdo uhvwudlqw/ lq sduwlfxodu wkh
lqfxpehqw glg qrw pdnh eudqg gl￿huhqwldwlqj lqyhvwphqwv dw wkh uhwdlohu1
Zh frpphqw rq wkh wzr frqglwlrqv iru d idyrudeoh wuhdwphqw ri h{foxvlyh
ghdolqj xqghu frpshwlwlyh uhwdlolqj1
Rq +4,= Lq dqwlwuxvw fdvhv zlwk h{foxvlrqdu| fodxvhv ru yhuwlfdo lqwhjud0
wlrq rqh vkrxog hydoxdwh wkh srvvlelolw| ri iruhforvxuh zlwk wkh dssursuldwh
gh￿qlwlrq ri wkh uhohydqw pdunhw1 Wkh uhohydqw pdunhw lq wkh suhvhqfh ri
dv|pphwulf lqirupdwlrq lv qrw wkh zkroh pdunhw iru d sduwlfxodu jrrg exw
iru jrrgv zklfk duh shufhlyhg wr eh ri kljk txdolw|1 Frpshwlwruv ri zhoo0
nqrzq orz txdolw| vkrxog qrw hqwhu lq wkh dqdo|vlv dqg uhwdlohuv zkr rqo|
vhoo wkhvh jrrgv riwhq fdqqrw eh vhhq dv d srvvleoh glvwulexwlrq fkdqqho iru
d kljk0txdolw| hqwudqw= wkh glvwulexwlrq fkdqqho lv ohvv dwwudfwlyh wr d kljk0
txdolw| hqwudqw ehfdxvh h1j1 srwhqwldo ex|huv ri kljk txdolw| gr qrw ylvlw vxfk
d uhwdlohu1 H{whqglqj rxu dqdo|vlv wr pdunhwv lq zklfk uhwdlohuv duh lpshu0
ihfwo| frpshwlwlyh lv eh|rqg wkh vfrsh ri wklv sdshu exw fohduo| uhohydqw iru
dqwlwuxvw srolf|1 Zh krsh wr dgguhvv wklv lvvxh lq ixwxuh uhvhdufk1
Rq +5,= Wkh h{foxvlylw| fodxvh dvvljqv wkh surshuw| uljkw wr wkh lqfxp0
ehqw dqg hqdeohv d frqwudfwxdo duudqjhphqwv ehwzhhq lqfxpehqw dqg hqwudqw
dffruglqj wr zklfk wkh hqwudqw surylghv d vlgh sd|phqw iru mrlqlqj wkh lq0
fxpehqw*v uhwdlohu qhwzrun1 H{foxvlyh ghdolqj fodxvhv fdq eh xvhg dv dq
hqirufhphqw uxoh ri wkh vlgh sd|phqwv e| wkh vhuylfh surylghu1 Li lqyhvwphqw
fdq eh pdgh vxfk wkdw mrlqw sur￿wv xqghu vkduhg uhwdlolqj duh ohvv wkdq xq0
ghu vhsdudwh uhwdlolqj/ wkh srvvlelolw| ri iruhforvxuh dulvhv1 Rqo| li wkhuh duh
vrfldo ehqh￿wv iurp vxfk lqyhvwphqwv zklfk rxwzhljk wkh frvwv ri iruhfor0
vxuh/ wkh dqwlwuxvw dxwkrulw| vkrxog qrw lqwhuyhqh1 Lq fdvh wkh lqyhvwphqwv
dw wkh uhwdlohu e| wkh lqfxpehqw fdq eh dvfhuwdlqhg wr eh zhoiduh uhgxf0
lqj wkh suhvfulswlrq lv fohdu0fxw= wkh gluhfw +zhoiduh uhgxflqj, dqg lqgluhfw
57h￿hfw +hqwu| ghwhuuhqfh, fdq eh uhpryhg hlwkhu e| surklelwlqj wkh eudqg vsh0
fl￿f lqyhvwphqw1 Li wkh wzr h￿hfwv jr lq gl￿huhqw gluhfwlrqv wkh dqwlwuxvw
dxwkrulw| kdv wr frsh zlwk wkh gl!fxow wdvn ri zhljklqj wkh h!flhqf| hi0
ihfw djdlqvw wkh vrfldo frvwv ri iruhforvxuh1 Zkhqhyhu srvvleoh wkh dqwlwuxvw
dxwkrulw| vkrxog qrw uxoh rxw h{foxvlyh ghdolqj fodxvhv exw dgglwlrqdo frq0
wudfwxdo fodxvhv zklfk ohdg wr eudqg vshfl￿f lqyhvwphqwv dw wkh uhwdlohu1 Rqo|
zkhq vrfldoo| gdpdjlqj eudqg vshfl￿f lqyhvwphqwv fdqqrw eh frqwuroohg lq0
ghshqghqwo| wkh h{foxvlylw| fodxvhv vkrxog eh surklelwhg1
Vhhq lq wklv oljkw/ wkrvh iudqfklvlqj duudqjhphqwv dqg yhuwlfdo lqwhjudwlrq
zklfk lqfoxgh eudqg gl￿huhqwldwlqj lqyhvwphqwv dw wkh uhwdlohu/ vkrxog eh
dqdo|}hg pruh fulwlfdoo| wkdq sxuh h{foxvlyh ghdolqj fodxvhv ehfdxvh wkh|
pd| hqdeoh lqfxpehqw ￿upv wr kljkhu frpplwphqw wr h{foxvlylw|147
Wkh suhvfulswlrq djdlqvw eudqg vshfl￿f lqyhvwphqwv krzhyhu vkrxog eh
uhdg zlwk h{wuhph fdxwlrq1 Lqghhg/ uxolqj rxw eudqg vshfl￿f lqyhvwphqwv dw
wkh uhwdlohu fdq ohdg wr d pdunhw euhdngrzq li wkh surgxfwlrq ri kljk txdolw|
lv yhu| frvwo| ehfdxvh wkh sur￿wv ri wkh lqfxpehqwv duh uhgxfhg e| wkh hqwu|
ri d kljk txdolw| frpshwlwru dqg wkxv wkh lqfxpehqwv pd| qrw eh deoh wr
uhfryhu wkhlu lqyhvwphqwv lq kljk txdolw| xqghu hqwu|1
Wr vxppdul}h/ wkh surklelwlrq ri h{foxvlyh ghdolqj fodxvhv dqg vlplodu yhu0
wlfdo uhvwudlqwv pd| kdyh xqh{shfwhg frqvhtxhqfhv lq wkh suhvhqfh ri dv|p0
phwulf lqirupdwlrq1 Qdpho|/ wkh| pd| eh sur0frpshwlwlyh dqg wkxv ghvludeoh
xqghu dv|pphwulf lqirupdwlrq zkhuhdv wkh| gr qrw sod| dq| ehqh￿fldo uroh
lq wkh fruuhvsrqglqj pdunhw hqylurqphqw xqghu shuihfw frqvxphu lqirupd0
wlrq1 Dovr/ zkhq wkh| duh zhoiduh0hqkdqflqj xqghu shuihfw lqirupdwlrq wkh|
pd| eh zhoiduh uhgxflqj xqghu dv|pphwulf lqirupdwlrq1 Rxu dqdo|vlv vxj0
jhvwv wkdw dv|pphwulf lqirupdwlrq vkrxog eh wdnhq vhulrxv lq wkh dqdo|vlv ri
qrq0sulfh yhuwlfdo uhvwudlqwv1
47Wkh uhsxwdwlrq dvshfw ri h{foxvlyh ghdolqj lv uhfrjql}hg h1j1 lq Dxvwudoldq dqwlwuxvw
odz1 H{foxvlyh ghdolqj fdq surwhfw wkh uhsxwdwlrq ri d eudqg +dqg wkh frpshwlwlyh dgydq0
wdjh zlwk uhvshfw wr orz txdolw| frpshwlwruv zlwkrxw uhsxwdwlrq,1 Krzhyhu/ dffruglqj wr
Vhfwlrq 7: h{foxvlyh ghdolqj sudfwlfhv vkrxog eh surklelwhg li wkh| ohvvhq frpshwlwlrq1 Lq
wkh frqwh{w ri iudqfklvlqj ￿iudqfklvhhv vkrxog qrw eh ghsulyhg ri wkhlu iuhhgrp wr sxufkdvh
jrrgv iurp wklug sduwlhv lq vr idu wkhvh jrrgv duh ri dq dghtxdwh txdolw|￿ +RHFG/ 4<<7/
s1 44;,1
58Dsshqglfhv
Dsshqgl{ 4= SEH lq pl{hg vwudwhjlhv dqg vwdelolw|
Zh frqvlghu frqvxphu eholhiv zlwk RoJKiMmE￿c2￿j5Efc￿￿1 Li E￿c2￿
rewdlqv lq SEH zlwk srvlwlyh suredelolw|/ eholhiv kdyh wr eh frq￿uphg1 Khqfh/
lq dq| SEH zlwk vxfk eholhiv wkh hqwudqw pxvw eh lqgl￿huhqw ehwzhhq fkrrvlqj
M ru u1 Ghqrwh wkh suredelolw| wkdw dq hqwudqw xqghu pxowl0eudqg uhwdlolqj
zkr grhv qrw fhuwli| lv ri kljk txdolw| e| K/l 1 h 1K ’ RoJKiMmE￿c2￿j1 Vlqfh
d kljk txdolw| hqwudqw dozd|v fhuwl￿hv zkhq uhmhfwhg e| wkh lqfxpehqw/ wkh
lqfxpehqw dozd|v doorzv iru pxowl0eudqg uhwdlolqj zkhq idflqj M1
Lq jhqhudo/ wkh sur￿wv ri wkh ￿upv ghshqg rq K lq d zd| zklfk pd|
qrw eh olqhdu= ZU zloo qrw eh d olqhdu frpelqdwlrq ri ZUEu￿ dqg ZUEM￿￿
Vlploduo|/ Z. zloo qrw eh d olqhdu frpelqdwlrq ri Z.Eu￿ dqg Z.EM￿1 Wklv
vdlg/ wkh fdofxodwlrqv iru d pl{hg vwudwhj| htxloleulxp fdq dozd|v eh grqh lq
vshfl￿f h{dpsohv zkhuh frqvxphuv* xwlolw| ixqfwlrqv/ wkh ghpdqg ixqfwlrqv/
dqg ￿upv* frvwv duh frpsohwho| vshfl￿hg1 Lq jhqhudo wkhuh lv qr suhvxpswlrq
wkdw d pl{hg vwudwhj| htxloleulxp h{lvwv1
Sduw 4= Fkdudfwhul}dwlrq ri htxloleulxp lq pl{hg vwudwhjlhv
Zh vkdoo surfhhg xqghu wkh vlpsoli|lqj dvvxpswlrq wkdw h{shfwhg sur￿wv
duh olqhdu frpelqdwlrq ri wkh ixoo lqirupdwlrq sur￿wv iru erwk ￿upv1 Wklv
fdvh rqo| vhuyhv iru looxvwudwlyh sxusrvhv1 Zkhq idfhg zlwk u wkh lqfxpehqw*v
h{shfwhg sur￿wv dv d ixqfwlrq ri K duh
.ZU ’ ￿EKZUEM￿nE ￿￿ K￿ZUEu￿ ￿nE ￿￿ ￿￿EZUEu￿ ￿ s￿
zkhuh ￿ lv wkh suredelolw| ri dffhswlqj pxowl0eudqg uhwdlolqj1 Dw vwdjh 5 wkh
lqfxpehqw pd{lpl}hv h{shfwhg sur￿wv zlwk uhvshfw wr ￿ 5 dfc￿o1 I r udS E H
zlwk deryh eholhiv wr h{lvw/ ￿ 5 Efc￿￿ ehfdxvh li ￿ ’f / wkh hqwudqw grhv
qrw kdyh dq lqwhuhvw wr surgxfh u zkhuhdv li ￿ ’ ￿ w k hh q w u d q wg r h vq r w
kdyh dq lqwhuhvw lq surgxflqj M1I r u￿ wr eh lq Efc￿￿/ wkh lqfxpehqw pxvw
eh lqgl￿huhqw ehwzhhq dsso|lqj wkh h{foxvlyh ghdolqj fodxvh ru qrw wr u/ l1h1




Qrwh wkdw D17 lpsolhv wkdw K ￿ ￿1 Dw vwdjh 4 wkh hqwudqw kdv wr fkrrvh
txdolw|1 Lq rughu wr frq￿up eholhiv/ wkh hqwudqw pxvw eh lqgl￿huhqw ehwzhhq
59M dqg u1 Li vkh fkrrvhv M khu sur￿wv duh
KZ.EM￿nE ￿￿ K￿Z.Eu￿ ￿ e ￿ s ￿ E￿ ￿ K￿_
ehfdxvh wkh h{foxvlyh ghdolqj fodxvh lv qrw dssolhg e| wkh lqfxpehqw dqg
zlwk suredelolw| ￿ ￿ K wkh hqwudqw lv zurqjo| shufhlyhg wr eh ri orz txdolw|1
Zkhuhdv li vkh fkrrvhv u vkh d￿rugv
￿EKZ.EM￿nK_ nE ￿￿ K￿Z.Eu￿ ￿nE ￿￿￿￿Z.Eu￿ ￿ e ￿ s
Iru wkh hqwudqw wr eh lqgl￿huhqw wkhvh wzr h{suhvvlrqv pxvw eh htxdo1 Wklv
uhgxfhv wr




_ n Z.EM￿ ￿ Z.Eu￿
￿
Qrwh wkdw zkhq ￿ ￿ ￿ : ￿ wkh pl{hg vwudwhj| htxloleulxp grhv qrw h{lvw
ehfdxvh wkh lqfxpehqw dssolhv wkh fodxvh wr d orz txdolw| hqwudqw zlwk sure0
delolw| htxdo wr 41 Wklv kdsshqv zkhq K ￿_ * E_ n Z.EM￿ ￿ Z.Eu￿￿ ru/ vlqfh





_ n Z.EM￿ ￿Z.Eu￿
D pl{hg vwudwhj| htxloleulxp h{lvwv lq wkh olqhdu vshfl￿fdwlrq li wkh hqwudqw









EZ.Eu￿ ￿ _￿ ￿ e ￿ s:f￿
Fohduo|/ wklv lqhtxdolw| lv ylrodwhg li s lv vx!flhqwo| vpdoo uhodwlyh wr ZUEu￿￿
ZUEM￿1 Wkhq qr pl{hg vwudwhj| htxloleulxp h{lvwv1
Lq jhqhudo/ d fdqglgdwh iru d txdvl0vhsdudwlqj SEH kdv eholhiv K dqg wkh
vwudwhj| ri wkh srwhqwldo hqwudqw dw vwdjh 4 lv wr fkrrvh u zlwk suredelolw|
￿ ’ E￿ ￿ K￿*E￿ ￿ K n K￿￿ dqg wkh vwudwhj| ri wkh lqfxp e h q wd wv w d j h5l vw r
dsso| wkh h{foxvlyh ghdolqj fodxvh zlwk suredelolw| ￿ ￿ ￿1
Sduw 5= Vwdelolw| ￿ Surri ri sursrvlwlrq 6
Ohw .f ghqrwh wkh vhw ri doo Ed|hvldq htxloleuld vxvwdlqlqj wkh rxwfrph
zlwk qr hqwu|1
+l, Dvvxph ￿uvw wkdw qr0hqwu| lv d vwurqj ehvw uhso| iru wkh hqwudqw jlyhq
wkh rssrqhqw*v vwudwhjlhv dqg wkh frqvxphuv* eholhiv1 Dq| htxloleulxp lq .f
pxvw eh iruphg e| eholhiv vxfk wkdw KE￿c￿￿ ￿ ￿ wr jxdudqwhh wkdw dq hqwudqw
5:ri orz txdolw| jhwv qhjdwlyh h{shfwhg sur￿wv +lqghhg zh nqrz iurp D15 wkdw
Z.EM￿￿s ￿e:f/ vlqfh xqghu shuihfw lqirupdwlrq d kljk txdolw| ￿up frxog
hqwhu/ dqg d orz txdolw| hqwudqw zrxog jhw Z.EM￿￿s ￿en_:f li rqh kdg
KE￿c￿ ￿’￿ ,1 Ohw Z.EK￿ ghqrwh wklv h{shfwhg sur￿w +li h{shfwhg sur￿wv duh
olqhdu frpelqdwlrqv wkhq Z.EK￿’KEZ.EM￿￿e￿s￿nE ￿￿K￿EZ.Eu￿￿e￿s￿,1
Vlqfh qr hqwu| lv d vwurqj ehvw uhso| ri wkh hqwudqw wkhq iru wkh v|vwhp ri
eholhi xqghu frqvlghudwlrq vwudwhj| u lv qrw d zhdn ehvw uhso|1
D vwdeoh vhw frqwdlqv doo NP vwdeoh vhwv ri wkh jdph rewdlqhg diwhu ghohwlrq
ri dq| rqh vwudwhj| zklfk lv qrw zhdn ehvw uhso| djdlqvw wkh vwudwhj| sur￿oh
dgrswhg e| wkh rwkhu sod|huv +Sursrvlwlrq 9 lq Nrkoehuj dqg Phuwhqv 4<;9,1
Wkhq/ frqvlghu wkh jdph C￿ zklfk lv wkh ruljlqdo jdph h{fhsw iru wkh ghohwlrq
ri u dw wkh ￿uvw vwdjh1 Fohduo|/ wkh xqltxh htxloleulxp vhw ri wklv jdph lv vxfk
wkdw M lv fkrvhq dw vwdjh 4/ wkh lqfxpehqw zdyhv wkh h{foxvlylw| fodxvh/ dqg
wkh frqvxphuv ex| dffruglqj wr wkh eholhi wkdw erwk txdolwlhv duh M1 Wkh
lqwhuvhfwlrq ehwzhhq wkh vhw ri htxloleuld ri C￿ dqg .f lv hpsw| dqg wkhuhiruh
wkh vhw .f fdqqrw frqwdlq wkh vwdeoh vhwv ri C￿/ vr wkdw lw lv qrw d vwdeoh vhw
ri wkh ruljlqdo jdph1
+ll, Dvvxph qrz wkdw qr0hqwu| lv qrw d vwurqj exw d zhdn ehvw uhso| dw wkh
htxloleulxp xqghu frqvlghudwlrq1 Wkhq iru u wr eh d zhdn ehvw uhso| rqh
vkrxog kdyh wkdw wkh hqwudqw eh lqgl￿huhqw ehwzhhq qr0hqwu| dqg u +dqg M,
lq rughu iru wkh frqvlghuhg htxloleulxp wr ehorqj wr .f1 Wklv phdqv wkdw
wkh lqfxpehqw zloo udqgrpl}h ryhu wkh hqirufhphqw ri wkh h{foxvlylw| fodxvh
djdlqvw d orz txdolw| hqwudqw1 Khqfh zh duh edfn wr rxu xqltxh pl{hg vwudwhj|
htxloleulxp/ zlwk wkh sduwlfxodu sdudphwhu frqvwhoodwlrq zklfk jlyhv }hur
h{shfwhg sur￿wv iru wkh hqwudqw1 Rwkhuzlvh wkh qr0hqwu| fkrlfh fdqqrw eh dq
htxloleulxp vwudwhj|1 Sur￿wv htxdo wr }hur lq wkh pl{hg vwudwhj| htxloleulxp
fruuhvsrqgv wr d vhw ri }hur phdvxuh lq wkh vsdfh ri dgplvvleoh sdudphwhu
ydoxhv1
￿ Uhpdun1 Zkhq d pl{hg vwudwhj| htxloleulxp h{lvwv dqg jhqhudwhv srv0
lwlyh sur￿wv iru wkh hqwudqw wkh fruuhvsrqglqj htxloleulxp vhw dqg wkh
htxloleulxp vhw vxvwdlqlqj qr0hqwu| duh glvfrqqhfwhg1 Rqo| zkhq d
pl{hg vwudwhj| htxloleulxp h{lvwv dqg jhqhudwhv }hur sur￿wv iru wkh hq0
wudqw wkh fruuhvsrqglqj htxloleulxp vhw dqg wkh htxloleulxp vhw vxvwdlq0
lqj qr0hqwu| duh frqqhfwhg1 Wkh htxloleulxp vhw vxvwdlqlqj rxwfrph0e
lv dozd|v glvfrqqhfwhg1
￿ Uhpdun1 Nrkoehuj dqg Phuwhqv +4<;9, suryh wkh h{lvwhqfh ri vwdeoh
vhwv1 Vlqfh wkh vhw ri htxloleuld vxvwdlqlqj rxwfrph0d +qr0hqwu|, lv qrw
5;vwdeoh/ wkhq wkh vwdeoh vhw lv wkh rqh frqwdlqlqj doo htxloleuld vxvwdlqlqj
rxwfrph0e li qr rwkhu vhw ri htxloleuld h{lvw/ qdpho| li wkhuh lv qr pl{hg
vwudwhj| htxloleulxp1 Zkhq wkh pl{hg vwudwhj| htxloleulxp h{lvwv/ zh
frxog qrw ￿qg dq| dujxphqw wr suxqh lw xvlqj NP vwdelolw|1
Dsshqgl{ 5= srrolqj htxloleulxp xqghu dgyhuvh vhohfwlrq
Dvvxplqj olqhdulw| ri ZU dqg Z. lq h{shfwhg txdolwlhv/ lq wklv dsshqgl{ zh
surylgh wkh sdudphwhu uhvwulfwlrqv dv wr zkhq d srrolqj htxloleulxp h{lvwv1
Qdwxuh fkrrvhv M zlwk suredelolw| k1 Lq d srrolqj htxloleulxp zkhuh erwk
w|shv ri srwhqwldo hqwudqwv hqwhu dqg vkduh wkh uhwdlolqj qhwzrun zlwk wkh
lqfxpehqw/ srvwhulru eholhiv kdyh wr vdwlvi| RoJKEMmE￿c2￿￿ ’ k1 Zh fkhfn
wkdw qr ￿up kdv dq lqfhqwlyh wr ghyldwh iurp wkh htxloleulxp vwudwhj|1
4, Sduwlflsdwlrq frqvwudlqw ri M dw vwdjh 4e1 Wklv wudqvodwhv lqwr
k ￿
_ ￿EZ.Eu￿ ￿ e ￿ s￿
Z.EM￿ ￿ Z.Eu￿n_
Lq wkh fdvh Z.Eu￿ ￿ e ￿ s￿f wklv fulwlfdo k lv vwulfwo| srvlwlyh1 Wkh sduwlf0
lsdwlrq frqvwudlqw ri u lv wkhq dozd|v vdwlv￿hg1 E| D15 wkh fulwlfdo k lv ohvv
wkdq 41
5, Wkh lqfhqwlyh frqvwudlqw iru M dw vwdjh 6 qrw wr fhuwli| wudqvodwhv lqwr
k ￿ ￿ ￿
}
Z.EM￿ ￿ Z.Eu￿n_
E| D14 dqg D19/ wklv fulwlfdo k lv ehwzhhq 3 dqg 41
6, Wkh lqfhqwlyh frqvwudlqw iru wkh lqfxpehqw wr judqw d orz0txdolw| hq0




E| D17 wkh fulwlfdo k lv vwulfwo| ohvv wkdq 41 Fohduo|/ e| frpelqlqj wkh uhvwulf0
wlrqv rq k wkhuh h{lvw sdudphwhu frqvwhoodwlrqv vxfk wkdw srrolqj htxloleuld
fdq eh uxohg rxw lqghshqghqw ri Qdwxuh*v suredelolw| glvwulexwlrq ri w|shv1
Wklv dujxphqw lq jhqhudo lq wkh vhqvh wkdw lw grhv qrw ghshqg rq wkh sdu0
wlfxodu glvwulexwlrq ri uhwdlolqj frvwv dprqj ￿upv1 Lq wkh dowhuqdwlyh prgho
zlwk edujdlqlqj dprqj surgxfhuv rq wkh glvwulexwlrq ri uhwdlolqj frvwv 2s




5<zklfk lv juhdwhu ru htxdo wr 4 li wkh frpshwlwlyh h￿hfw ri kljkhu txdolw|
shufhswlrq rq wkh lqfxpehqw*v sur￿wv rxwzhljkv wkh h￿hfw rq wkh hqwudqw*v
sur￿wv1
Dsshqgl{ 6= pruh frvwo| dowhuqdwlyh uhwdlohuv dqg frvw udlvlqj
vwudwhjlhv
Zh h{whqg wkh prgho e| lqwurgxflqj h{rjhqrxv ru hqgrjhqrxv frvw glv0
dgydqwdjhv ri wkh srwhqwldo hqwudqw1 H{rjhqrxv glvdgydqwdjhv vwhp iurp
khwhurjhqhrxv srvvlelolwlhv ri wkh ￿upv> hqgrjhqrxv glvdgydqwdjhv duh gxh
wr vwudwhjlf ehkdylru e| wkh lqfxpehqw1 Wkh srwhqwldo hqwudqw pd| lqfxu
gl￿huhqw frvwv= vkh kdv wr sd| wkh hqwu| frvw zklfk lv vxqn/ wkh frvwv iru wkh
uhwdlolqj qhwzrun zklfk lv ghqrwhg e| s zkhq vkdulqj wkh uhwdlolqj qhwzrun
ri wkh lqfxpehqw dqg e| s￿ xqghu vhsdudwh ghdohuvkls1 +Lq wkh pdlq sduw zh
dvvxphg wkdw s ’ s￿1, Wkh srwhqwldo hqwudqw ixuwkhupruh pd| kdyh wr sd|
wkh frvw ri fhuwl￿fdwlrq }/ wkh frvwv ri kljk txdolw| _ dqg wkh frvw ri surgxf0
wlrq +ri orz txdolw|, S1 Zlwk wkh qrwdwlrq dv ehiruh d kljk0txdolw| hqwudqw
d￿rugv sur￿wv Z.EM￿ ￿e ￿s xqghu vkduhg uhwdlolqj1 Zkhqhyhu wklv h{suhv0
vlrq lv qhjdwlyh wkh rxwfrph Mc￿c2 fdqqrw eh vxssruwhg e| d SEH1 Lq wkh
vwdqgdug fdvh zkhuh lqhtxdolwlhv Z.EM￿￿e￿s￿ ￿}￿f/ Z.Eu￿￿e￿s￿f/
dqg Z.Eu￿ ￿ e ￿ s￿f duh vdwlv￿hg wkh lqfxpehqw grhv qrw idfh hqwu| li
Z.EM￿ ￿ e ￿ s￿f1 Frqvhtxhqwo|/ dq h{rjhqrxv frvw glvdgydqwdjh ri wkh
srwhqwldo hqwudqw zlwk vhsdudwh ghdohuvkls s￿ ￿ s : f grhv qrw pdwwhu li
h{lw lv lpsrvvleoh ru li wkh sduwlflsdwlrq frqvwudlqw Z.EM￿ ￿ s￿ ￿ } ￿ f lv
qrw elqglqj1 Lq rwkhu zrugv/ rxu uhvxowv rq SEH duh qrw d￿hfwhg e| d ohvv
h!flhqw uhwdlohu qhwzrun ri wkh hqwudqw dv orqj dv wkh kljk0txdolw| hqwudqw
pdnhv qrqqhjdwlyh rshudwlqj sur￿wv +ljqrulqj wkh hqwu| frvwv,1 Qrwh wkdw
dv orqj dv wkh sduwlflsdwlrq frqvwudlqw iurp deryh krogv/ wkh vfrsh ri wkh
htxloleulxp uh￿qhphqw +Sursrvlwlrq 7, lv hqkdqfhg ehfdxvh wkh lqhtxdolwlhv
Z.Eu￿ ￿ e ￿ s￿ ￿ f dqg Z.Eu￿ ￿ e ￿ s ￿ f pd| krog lq zklfk fdvh wkh vhw
ri qr hqwu| SEH lv jhqhulfdoo| qrw NP0vwdeoh zlwk uhwdlolqj frvwv s￿1+ I r u
wklv dujxphqw wr eh dssolfdeoh rqh qhhgv Z.EM￿￿Z.Eu￿￿}:￿e zklfk lv
dozd|v vdwlv￿hg ehfdxvh ri D18,1
Dq lqfxpehqw zkr zdqwv wr ghwhu hqwu| kdv dq lqwhuhvw wr udlvh wkh ulydo*v
frvwv wr d ohyho zklfk pdnh hqwu| xqsur￿wdeoh li wkh dgglwlrqdo frvwv ri wklv
vwudwhj|/ zklfk lv lqfxuuhg e| wkh lqfxpehqw/ lv r￿vhw e| wkh sur￿w jdlqv
iurp qr hqwu|1 Dv dq lpphgldwh lpsolfdwlrq iurp wkh uhohydqw lqhtxdolwlhv/
frvw0udlvlqj vwudwhjlhv zklfk d￿hfw s￿ dqg } gr qrw kdyh dq| lpsdfw dv orqj
dv Z.EM￿￿s￿￿} ￿ f1 Wklv vd|v wkdw h1j1 lqfuhdvlqj klv rzq uhwdlohu qhwzrun
63eh|rqg wkh rswlpdo qxpehu ri uhwdlohuv wkh lqfxpehqw pljkw udlvh wkh frvwv
ri uhwdlolqj ri d srwhqwldo hqwudqw zlwk d vhsdudwh qhwzrun exw wklv vwudwhj|
zloo qrw eh sxuvxhg e| wkh lqfxpehqw li Z.EM￿￿s￿ ￿} ￿ f iru doo s￿ zklfk
duh lqfhqwlyh frpsdwleoh zlwk wkh lqfxpehqw1 Wkh vdph lv wuxh li lqvwhdg wkh
frvw0udlvlqj vwudwhj| rshudwhv rq }1
Frvw0udlvlqj vwudwhjlhv zklfk rshudwh rq _ ru e duh xvhg e| wkh lqfxpehqw
li wkh| duh qrw wrr frvwo|1 Lq wkhvh fdvhv wkh dujxphqw lv wkh vwdqgdug rqh
rq frvw0udlvlqj vwudwhjlhv +vhh h1j1 Vdors dqg Vfkh￿pdq/ 4<;6 dqg 4<;:/
Nudwwhqpdnhu dqg Vdors/ 4<;9/ dqg Vfkh￿pdq/ 4<<5,1
64Uhihuhqfhv
^4‘ Djklrq/ S1 dqg S1 Erowrq +4<;:,/ Frqwudfwv dv d eduulhu ri hqwu|/ Dphu0
lfdq Hfrqrplf Uhylhz/ ::/ 6;;07341
^5‘ Dqghuvrq/ V1/ D1 gh Sdopd/ dqg M10I1 Wklvvh +4<<5,/ Glvfuhwh fkrlfh
wkhru| ri surgxfw gl￿huhqwldwlrq/ Fdpeulgjh/ Pdvv1= PLW Suhvv1
^6‘ Ehuqkhlp/ E1 G1 dqg P1G1 Zklqvwrq +4<<;,/ H{foxvlyh ghdolqj/ Mrxuqdo
ri Srolwlfdo Hfrqrp| 439/ 9704361
^7‘ Ehvdqnr/ G1 dqg P1 Shuu| +4<<6,/ Htxloleulxp lqfhqwlyhv iru h{foxvlyh
ghdolqj lq d gl￿huhqwldwhg lqgxvwu|/ Udqg Mrxuqdo ri Hfrqrplfv 57/ 9790
99:1
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57/ 54505561
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^:‘ Erun/ U1K1 +4<:;,/ Wkh dqwlwuxvw sdudgr{= d srolf| dw zdu zlwk lwvhoi/
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^;‘ Fkrl/ M1 +4<<;,/ Eudqg h{whqvlrq dv lqirupdwlrqdo ohyhudjh/ Uhylhz ri
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uhsxwdeoh uhwdlohu= dq h{dpsoh ri uhqwlqj wkh uhsxwdwlrq ri dqrwkhu djhqw/
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^43‘ Frpdqru/ Z1V1 dqg K1H1 Iuhfk LLL +4<;8,/ Wkh frpshwlwlyh h￿hfwv ri
yhuwlfdo djuhhphqwv/ Dphulfdq Hfrqrplf Uhylhz :8/ 86<08791
^44‘ Grevrq/ S1 dqg P1 Zdwhuvrq +4<<9,/ Yhuwlfdo uhvwudlqwv dqg frpshwlwlrq
srolf|/ R!fh ri Idlu Wudglqj +RIW, uhvhdufk sdshu 451
^45‘ Hfrqrplghv/ Q1 +4<;<,/ Txdolw| yduldwlrqv dqg pd{lpdo ydulhw| gl￿hu0
hqwldwlrq/ Uhjlrqdo Vflhqfh dqg Xuedq Hfrqrplfv 4</ 5405<1
^46‘ Hxurshdq Frpplvvlrq +4<<:d,/ Juhhq sdshu rq yhuwlfdo uhvwudlqwv lq
frpshwlwlrq srolf|1
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rq wkh dssolfdwlrq ri wkh Frppxqlw| frpshwlwlrq uxohv wr yhuwlfdo uh0
vwudlqwv> iroorz0xs wr wkh juhhq sdshu rq yhuwlfdo uhvwudlqwv1
^48‘ Hxurshdq Frpplvvlrq +4<<;,/ Sursrvdo iru d frxqflo uhjxodwlrq +HF,
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lw|/ glvfxvvlrq sdshu ;;4/ Qruwkzhvwhuq Xqlyhuvlw|1
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